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A  LIST  OF  THE  ORTHOPTERA  OF   ILLINOIS.— 1. 


BY  JEROME  MCNEILL,  FAYETTEVILLE,  ARK. 


TiiK  following  list  is  an  enumeration 
of  all  the  species  of*  Orthoptera  known 
to  me  to  occur  within  the  State,  as  well 
as  those  species  reported  by  others  but 
not  identiBed  by  the  writer.  Names 
of  the  last  mentioned  class  are  preceded 
by  an  asterisk  and  accompanied  by  the 
name  of  the  person  upon  whose  author- 
ity they  are  inserted.  If  the  species  is 
uncommon,  one  or  more  localities  in 
which  it  has  been  or  is  reported  to  have 
been  captured  will  be  given.  The 
earliest  date,  known  to  me,  of  the  ap- 
pearance of  each  species  will  be  given 
and  unless  otherwise  stated  this  date 
will  be  understood  to  be  the  recorded 
time  of  their  appearance  or  capture 
at  Rock  Island,  111. 

Gryllidae. 

I .  Tridactylus  apicalis  Say.  Urba- 
na,  July  7.  Quincy,  Sept.  6.  Found 
in  abundance  on  a  sand  bar  in  the 
river  at  the  lust  mentioned  place  by 
Mr.  C.  A.  ILirt  of  Illinois  Univer- 
sity. 

•2.  Tridactylus  terminalls  Uhler. 
Southern  Illinois  (Thomas,  Uhler). 

3.  Tricthctylus  minuttts  Scudder. 
Champaign,  Aug.  20. 

4.  Gryllotalpa    Columbia   Scudiler. 


This  "long-winged"  mole-cricket  I 
have  found  in  a  single  locality  on  Rock 
Island.  This  place  is  between  Fort 
Armstrong  and  the  Powder  House  on 
the  southern  side  of  the  Island.  Here 
the  shore  is  flat  and  sandy  and  thickly 
strewn  with  fragments  of  bark  and 
wood  brought  down  by  the  river  from 
the  saw-mills  at  Moline  and  left  on  the 
low  shores  by  the  receding  water.  My 
attention  was  attracted  the  first  time  I 
had  the  good  fortune  to  walk  that  way 
by  observing  that  from  many  of  these 
pieces  of  bark  which  were  within  a  few 
feet  of  the  water  a  number  of  little 
ridges  radiated  in  crooked  lines  which, 
however,  never  seemed  to  intersect  each 
other.  An  exploration  of  these  tunnels 
revealed  at  the  end  of  almost  every  one 
.opened  a  cricket  large  or  small.  Au- 
gust. 

5.  Gryllotalpa  boreal  is  Burm.  I 
have  found  this  species  as  early  as  June 
25  in  eastern  Indiana.  Its  first  appear- 
ance about  Moline  is  early  in  August. 
At  this  season  of  the  year  at  least  it  is 
solitary  as  all  the  specimens  I  have  cap- 
tured have  been  the  sole  occupants  of 
burrows.  Mr.  Scuddcr  has  compared 
its  song  to  that  of  ''the  distant  sound  of 
frogs."     I    have    been    struck   with   the 
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resemblance  of  its  note  to  that  of  Oecan- 
thus  niveus.  To  my  ear  the  only  dis- 
cernable  difference  is  that  of  pitch. 
This  song  is  a  simple  chirp,  very  low 
in  pitch  for  an  orthopteron,  repeated  at 
intervals  of  about  a  second.  This  spe- 
cies can  be  made  to  eject  from  their 
cerci  a  grayish  viscid  substance  and 
this  substance  can  be  thrown  several 
inches.  Of  what  use  this  faculty  is  to 
the  insect  I  can  only  conjecture  as  I 
have  seen  the  occurrence  but  twice. 
That  it  is  protective  in  character  is  very 
probable  as  the  phenomenon  has  only 
occurred  in  my  experience  when  the 
insect  has  been  very  much  maltreated. 
The  ejected  mass  does  not  have  any 
noticeably  bad  odor  and  if  it  is  used  to 
repel  the  attacks  of  enemies  it  is  most 
probably  efficient  because  it  entangles 
the  feet  and  perhaps  covers  the  eyes  of 
the  unfriendly  insect. 

6.  Gryllus  luctuosus  Serv.  Very 
rare.  I  have  captured  a  single  specimen 
at  the  electric  light  and  on  one  occasion 
I  allowed  a  long  winged  black  speci- 
men which  could  not  be  referred*  to  any 
other  species,  to  escape  me  in  the  long 
grass.  I  have  seen  another  specimen 
taken  by  Mr.  C.  A.  Hart  at  the  electric 
light  in  Urbana,  June  1 7.  All  the  speci- 
mens I  have  seen  from  Illinois  are  de- 
cidedly smaller  than  specimens  from 
Florida  and  than  those  whose  dimensions 
are  given  by  Saussure. 

7.  Gryllus  pennsylvanicus  Burm. 
Moline,  June  3.  This  species  may  be, 
as  Mr.  Saussure  is  inclined  to  believe,  a 
short-winged  form  of  the  preceding 
species.     Except   for    the  shortened  or 


abortive  wings  it  is  scarcely  different 
from  G.  luctuosus^  which  is  abundant 
southward  and  very  rare  in  the  northern 
States  and  Canada*  From  Maryland  to 
Massachusetts  and  Northern  Illinois 
G.  pennsylvanicus  is  common  but 
it  is  not  reported  from  Canada  and 
is  probably  not  found  as  far  north  as 
Maine.  The  species  of  the  genus  are  so 
extremely  variable  and  consequently  so 
difficult  to  separate  that  the  whole  sub- 
ject is  in  much  doubt.  This  confusion 
has  been  so  great  that  I  am  inclined  to 
think  that  the  habits  of  entirely  different 
species  have  been  confused  so  as  to  lead 
to  serious  misunderstanding  and  worse 
confusion.  I  advance  my  opinion  on  this 
point  however  with  the  greatest  hesita- 
tion and  I  am  free  to  acknowledge 
that  I  do  not  feel  entirely  sure  in  my 
own  mind  of  my  conclusions. 

In  speaking  of  the  habits  of  these 
Orthoptera  a  late  writer,  Mr.  Lawrence 
Bruner,  says:  "Usually  most  of  our 
North  American  Grylli  live  sinjjjly  or  in 
pairs  in  burrows  which  they  dig  for 
themselves.  These  are  used  as  retreats 
during  the  daytime  and  serve  as  shelter 
from  ordinary  inclemencies  of  weather. 
These  burrows  are  generally  forsaken 
about  mid-summer  for  some  sort  of  above- 
ground  shelter.  From  this  time  on, 
until  fall,  they  appear  to  be  more  social 
and  live  in  colonies  under  various  sorts 
of  rubbish.  Grain-shocks  are  a  favorite 
haunt  for  them,  and  since  twine  has 
been  used  for  binding,  the  crickets  have 
been  quite  troublesome  by  cutting  the 
bands.  During  late  summer  and  fall 
the  females  commence  preparations  for 
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the  continuance  of  their  kind,  by  thrust- 
ing their  long,  slender  ovipositors  into 
the  loose  soil  and  dropping  their  eggs. 
These  sometimes  hatch  the  same  year, 
but,  as  a  rule,  lie  over  until  the  follow- 
ing spring.  The  young  generally  live 
above  ground,  where  they  hide  among 
fallen  leaves,  grasses,  and  other  debris, 
though  sometimes  they  also  creep  into 
chinks  and  crevices  in  the  earth." 

My  limited  observation  leads  me  to 
conclude  that  the  description  just  quoted 
applies  to  no  single  species.  The  burrow 
making  species  is  G.  pennsylvanicus 
and,  probably,  G.  luctuosus.  The  social 
crickets  are  G.  abbreviatus  and  G, 
neglectus^  which  is  probably  a  variety 
of  the  first.  Briefly  recounted,  the  life 
history  of  G.  abbreviatus  is  as  follows. 
The  eggs  batch  in  this  latitude  in  July, 
and  the  first  adults  appear  as  early  as 
the  second  week  in  August.  During 
every  stage  of  life  they  are  social,  feed- 
ing together,  seeking  shelter  in  company 
and  when  egg  laying  time  comes,  in 
October,  the  females  collect  by  hundreds 
in  some  suitable  locality,  an  abandoned 
or  little  used  roadway  suits  them  well, 
and  each  lays  several  hundred  eggs  in 
an  irregular  mass.  After  this  duty  is 
performed  their  business  on  this  planet 
seems  to  be  finished  and  they  succumb 
to  the  cold,  none  surviving  the  winter. 
The  eggs  do  not  hatch  until  the  follow- 
ing July  or  if  in  rare  cases  they  do  they 
probably  perish  with  cold. 

In  Florida,  Grylliis  luctuosus  attains 
its  growth  in  December.  G.  pennsyl- 
vanicus^ which  is  probably  merely  the 
short  winged  form  of  the  former,  is  not 


found  in  the  southern  States  and  in  the 
middle  States  it  does  not  have  time  to 
complete  its  metamorphoses  in  the  fall 
and  consequently  survives  the  winter  in 
the  larval  and  pupal  stages.  In  the 
spring  it  soon  completes  its  transforma- 
tions and  by  the  first  of  June  its  note  is 
heard.  They  dig  burrows  which  they 
occupy  probably  as  long  as  they  live. 
During  the  months  of  June  and  July 
the  meadows  and  pastures  and  especially 
open  woods  pastures  are  filled  with  the 
music  of  their  song.  Ordinarily  in 
favorite  haunts  every  square  rod  will 
contain  at  least  one  burrow  and  these 
burrows  are,  of  course,  sometimes  much 
more  abundant.  The  males  never  seem 
to  stray  away  from  their  houses  in  the 
daytime  and  are  frequently  found  within 
the  entrance,  while  singing.  Where 
their  eggs  are  laid  or  when  I  have  never 
been  able  to  discover,  but  I  have  never 
seen  the  young  before  September,  so 
that  the  eggs  are  probably  laid  about  the 
time  the  young  of  G.  abbreviatus  are 
hatching. 

G.  pennsylvanicus  is  so  far  as  I  have 
ohsei*ved  never  a  social  species  not  even 
I  think  in  the  larval  and  pupal  stages. 
G.  abbreviatus  on  the  other  hand  are 
always  social  and  are  never  burrow 
inhabiting,  although  it  is  quite  probable 
that  on  occasion  they  seek  the  burrows 
of  their  congeners  for  protection.  Mr. 
Scudder  says  in  his  paper  on  The  distri- 
bution of  insects  in  New  Hampshire, **At 
Jefferson  in  1867  no  chirp  of  a  Gryllus 
was  heard  until  August  12,  although 
they  often  commence  their  song  in 
Massachusetts  in  June.'*     If  I  am  right 
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this  absence  of  the  cricket  serenade  dur- 
ing the  months  of  June  and  July  and 
early  August  is  accounted  for  by  the 
fact  that  this  locality  is  north  of  the 
range  of  G.  pennsylvanicus.  This 
species  has  not  been,  I  think,  reported 
from  Canada  and  G.  luctuosus  as  rare, 
so  thar  if  I  have  not  erred  there  should 
not  be  heard  anything  more  than  an 
occasional  cricket  chirp  there  before  the 
middle  of  August.  The  only  invariable 
and  easily  recognized  difference  between 
G.  pennsylvanicus  and  G.  abhreviatus 
is  that  in  the  females  of  the  former  the 
ovipositor  is  decidedly  shorter  than  the 
body,  in  the  latter  this  organ  is  nearly  or 
quite  as  long  as  the  body. 

8.  Gryllus  abbreviatus  Serv.  Mo- 
line,  August  14.     Very  abundant. 

9.  Gryllus  dotnesticus  Linn.  Mo- 
line  and  Urbana.  Very  rare,  a  single 
specimen  having  been  taken  at  each 
place  at  the  electric  light. 

10.  Nemobius  fasciatus  De  Geer. 
Abundant*  everywhere,  especially  in 
blue  grass  meadows.  It  is  very  com- 
mon at  the  electric  light  about  July 
27.  The  wingless  form  vittatus  Harr.  is 
at  least  in  the  northern  part  of  the  State 
more  abundant  than^ascialus, 

11.  Anaxipha  pulicaria  Burm. 
Taken  in  a  single  locality  on  Rock 
River  near  Colona,  Rock  Island  Co., 
about  August  20. 

12.  Phylloscirtus pulchellus  Uhler. 
A  few  specimens  have  been  captured  at 
Pine  Hills,  September  14,  1883. 

13.  Oecanthus  niveus  De  Gcer. 
Abundant  throughout  the  State  troni 
the  latter  part  of  July  to  the  late  fall. 


There  are  ^\^  species  of  Oecanthus 
in  Illinois  which  are  very  widely  distri- 
buted in  North  America.  Two  of  these, 
Oecanthus  fasciatus  Fitch  and  Oecan- 
thus angustipennis  Fitch,  have  gener- 
allv  been  considered  varieties  of  Oecan- 
thus  niveus  De  Geer,  but  several  years 
observation  of  this  genus  has  led  me  to 
conclude  that  they  are  quite  distinct  in 
structure,  habits,  and  song  and  they  must 
therefore  rank  as  species. 

The  last  named  species  can  be  distin- 
guished from  the  two  former  by  its 
broader  wing  covers,  the  width  of  the 
dorsal  field  compared  with  the  length 
being  about  one  to  two  in  latipennis 
and  niveus^  one  to  three  in  angusti- 
pennis and  two  to  five  in  fasciatus. 
The  average  of  these  dimensions  is  in 
the  first  mentioned  species  .30  by  .62 
inches  ;  in  the  second  .26  by  .54  inches  ; 
in  the  third  .16  by  .44  inches;  and  in 
the  last  .18  by  .46  inches.  Niveus  can 
usually  be  distinguished  from  all  the 
other  species  by  its  color,  which  is  ivory 
white  with  almost  no  perceptible  infusion 
of  green  in  the  male  but  the  elytra  of  the 
female  may  be  quite  decidedly  green. 
In  angustipennis  the  male  as  well  as 
the  female,  probably,  is  deeply  suflTused 
with  green.  In  fasciatus  the  greenish 
tint  is  also  predominant  in  the  wings 
and  elytra  but  the  other  parts  of  the  body 
vary  in  color  from  deep  black  to  ivory 
white  varied  with  fuscous.  In  typically 
colored  specimens  however  the  head  and 
pronotum  are  whitish  with  three  dis- 
tinct fuscous  or  black  stripes,  extending 
one  over  the  top  of  the  iiead  and  pro- 
notdm  and  the  other  two  on  the  lateral 
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lobes  of  the  pronotum  and  upon  the 
sides  of  the  head.  Latipennis  differs  in 
coloration  distinctly  from  the  two  last 
mentioned  species  but  only  slightly  from 
niveus.  Like  the  latter  its  general  color 
is  ivory  white  with  the  elytra  perfectly 
transparent  but  it  is  distinct  from  niveus 
and  the  other  two  species  in  having  the 
head  and  basal  half  of  the  antennae  suf- 
fused with  pink  or  light  brown.  It  also 
lacks  very  generally  if  not  always  the 
small  fuscous  spots  which  are  to  be 
found  always  in  the  other  species, 
except  in  the  case  of  the  black  variety 
of  fascia t us ^  on  the  lower  face  of  the 
two  basal  joints  of  the  antennae. 

Niveus  is  also  distinguished  from  all 
other  species  by  its  proportionally  longer 
maxillary  palpi.  This  disproportion  is 
most  apparent  in  the  ultimate  joint, 
which  is  not  only  relatively  but  actuallv 
Icmger  than  the  same  joint  in  latipennis^ 
a  decidedly  larger  insect.  These  dimen- 
sions are  for  the  two  species  respectively  : 
fifth  joint  1.5  mm  and  1.4  mm;  fourth 
joint  1.3  mm  and  1.3  mm;  third  joint 
1.6  mm  and  1.7  mm.  Finally  in  niveus 
the  outer  or  fourth  curved  oblique  nerve 
at  the  base  of  tlie  elytra  is  more  angular 
than  in  any  of  the  other  species  and  con- 
sequently the  distimce  between  the  third 
and  fourtn  nerves  which  in  the  other 
species  is  about  equal  to  that  between 
the  first  and  second,  and  the  second  and 
third  nerves,  is  in  niveus  much  greater. 

In  addition  to  the  distinctions  already 
vciftnX\ox\cd/'asciatus  has  longer  antennae 
than  the  other  species  have,  since  these 
organs  are  rather  more  than  two  and  one 
half  times  the  total  length  of  the  body. 


and  the  larger  spines  at  the  tip  of  the 
posterior  tibiae  are  unusually  strong  and 
acute.  The  ovipositor  of  the  female  is 
also  plainly  distinct  from  the  perfectly 
straight  ovipositor  of  niveus  in  being 
distinctly  turned  up  at  the  tip.  The 
maxillary  palpi  also  offer  distinct 
specific  characters  in  the  proportionally 
short  fourth  joint  and  in  the  subclav.ite 
fifth  joint  which  in  the  other  species 
is  fusiform.  Angustipennis  differs 
from  the  other  species  in  its  small 
head  and  slender  pronotum,  which  in  the 
female  especially  is  decidedly  narrowed 
anteriorly  instead  of  being  of  equal  width 
throughout  as  in  the  females  of  niveus 
and  latipennis.  The  hind  legs  are  pro- 
portionally longer  and  more  slender  than 
they  are  in  the  allied  species  and  the 
post-tibial  apical  spines  are  so  weak  as 
to  be  somewhat  difficult  to  count  with 
the  unaided  eve. 

These  species  differ  from  one  another 
as  markedly  in  song  as  in  structure. 
That  of  niveus  is  the  well  known 
t-r-r — r-e-e:  t-r-r — r-e  e^  repeated  with 
out  pause  or  variation  about  seventy 
times  in  a  minute.  In  the  vicinity  of 
Davenport,  Iowa,  this  song  is  heard  as 
early  as  the  twenty-third  of  July  and  it 
continues  until  the  persistent  little  song- 
sters are  killed  by  the  lieavy  frosts  of  the 
late  fall.  This  son^  is  heard  only  at 
nieht  and  occasionally  on  cloudy  days 
but  in  the  latter  case  it  is  only  an  isolated 
song  and  never  the  full  chorus  of  the 
night  song  produced  by  many  wings 
whose  vibrations  in  exact  unison  produce 
that  characteristic  "rhythmic  beat  '* — as 
Burroughs  has  happily   phrased  it.     It 


8 


PSrCHE. 


[January  1891. 


is  this  effect  of  many  united  songs  that 
has  led  the  same  author  to  speak  of 
"purring"  crickets.  Thoreau  calls  it  the 
"slumbrous  breathing'*  and  the  **inten8er 
dream"  of  crickets,  but  Hawthorne  has 
given  it  a  more  spiritual  interpretation 
than  either  Burroughs  or  Thoreau.  He 
describes  it  as  "audible  stillness"  and 
declares  that  "if  moonlight  could  be 
heard  it  would  sound  like  that."  Prof.  C 
V.  Riley  says  of  the  song  of  latipennis 
that  it  "is  continuous  and  recalls  the 
trilling  of  a  high  pitched  dog  whistle  in 
the  distance."  He  also  says  "The  com- 
mingled shrill  of  this  species  recalls  also 
the  distant  croaking  of  frogs  in  the 
spring."  The  song  oifasciatus  is  also  a 
high  trill  continuing  usually  for  several 
minutes  with  the  intervals  between  the 
trills  of  very  irregular  length.  It  sings 
all  day  as  well  as  all  night  apparently 
in  the  briglit  sunshine  as  well  as  on- 
cloudy  days  and  in  the  dusk  of  evening. 
Angustipennis  has  a  song  which  re 
sembles  that  oifasciatus  in  some  degree, 
but  it  is  very  much  fainter  and  lasts  for 
about  five  seconds  with  an  equal  interval 
between  the  trills 

Mr.  Scudder  says*  of  the  song  of  niv- 
eusi  "The  day  song  of  this  insect  is  ex- 
ceedingly shrill  and  may  be  represented 
by  the  following  figure  [which  repre- 
sents a  trill]  though  the  notes  vary  in 
rapidity.  When  slowest  they  are  about 
sixteen  a  second.  The  song  is  of  varied 
length,  sometimes  lasting  but  two  or 
three  seconds,  sometimes  continuing  a 
minute  or  two  uninterruptedly ;  it  is  a 
nearly  uniform,  equally  sustained  trill, 
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but  the  insect  often  commences  its  note 
at  a  different  pitch  from  the  normal  one 
as  if  it  required  a  little  practice  to  attain 
it.  When  singing  the  tegmina  are 
raised  at  fully  a  right  angle  to  the  body. 
The  night  song  consists  of  ^thrrr^  re- 
peated incessantly,  three  parts  of  song 
and  one  of  rest  in  every  three  seconds." 
The  "day  song"  described  by  Mr.  Scud- 
der seems  to  be  the  song  oi  fasciatus^ 
while  the  "night  song"  certainly  resem- 
bles that  of  angustipennis  more  than 
the  song  of  niveus.  Walker's  Oecan- 
thus  nigricornis  is,  I  think,  nothing 
but  a  long- winged  fasciatus.  Speci- 
mens of  the  last-mentioned  species  with 
wings  extending  beyond  the  elytra  as 
much  as  .16  of  an  inch  are  not  uncom- 
mon. 

Finally,  latipennis^  according  to  Prof. 
Rilcy»  generally  chooses  the  tender 
shoots  of  the  graj>e  in  which  to  lay  its 
cggs»  while  niveus  prefers  the  raspberry 
and  blackberry,  but  is  less  particular  than 
the  first-mentioned  species  and  lays  its 
eggs  in  many  other  shrubs  and  trees. 
Both  of  these  species  with  angustipen- 
nis  prefer  cultivated  ground,  hvX  fascia- 
tus  is  comparatively  rare  in  such  locali- 
ties and  is  abundant  along  weedy  road- 
sides and  hedges  and  in  weedy  meadows. 
The  females  are  abundant  in  late  sum- 
mer and  early  fall  on  the  various  species 
of  Helianthus  and  Solidago. 

14.  Oecant hus  angustipennis 
Fitch.  Much  less  common  in  the  north- 
em  part  of  the  State  than  either  niveus 
or  fasciatus  ;  it  has  been  taken  at  Mo- 
line  Sept.  29. 

15.  Oecanthus fasciatus  Fitch.    Its 
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range  seems  to  be  coextensive  with  that 
of  niveus  and  it  is  even  more  abundant. 
The  earliest  recorded  date  of  its  capture 
at  Moh'ne  is  August  23. 

16.  Oecanthus  latipennis'RWcy.  It 
is  doubtful  if  this  species  is  found  as  far 
north  as  Moline.  There  is  a  specimen 
in  the  Museum  of  the  University  of  Illi- 
nois labelled  Carmi,  III,  Oct.  6,  '82. 
Its  song  has  been  described  as  *'a  con- 
tinuous, high-keyed  trill  continued  for 
fifteen  minutes  or  more."  This  is  ex- 
actly the  song  of  fasciatus.  Since 
there  has  been  so  much  confusion  in  the 
species  of  this  genus,  there  is  a  chance 
that  the  song  described  above  is  mistak- 
enly referred  to  latipennis. 

17.  Oecanthus  bi punctaf us  Jy^Geer, 
Apparently  an  uncommon  species  in 
Illinois.  I  have  seen  but  two  specimens 
captured  at  Rock  Island  in  August. 

18.  Orocharis   uhleri^   n.   sp. 

A  single  specimen  in  the  Museum  of  the 
University  of  Illinois  seems  so  distinct 
from  described  species  that  it  deserves 
a  name.  It  may  be  described  as  fol- 
lows: 

Female.  Length,  .40  in.;  post,  fern.,  .36 
in.;  elytra,  .32  in.;  ovipositor,  .32  in. 

Dull  brownish  yellow  with  the  head,  pro- 
notum  and  posterior  femora  very  obscurely 
spotted  with  fuscous.  The  body  and  limbs 
are  pubescent  with  soft  hairs,  the  color  of  the 
body.  The  pronotum  is  short,  with  the  an- 
terior margin  sinuate  and  the  posterior  con- 
vex. The  elytra  do  not  exceed  the  abdomen. 
The  venation  of  the  dorsal  field  is  not  promi- 


nent and  the  reticulation  is  not  lozenge-shap- 
ed. The  vein  which  separates  the  dorsal 
from  the  lateral  field  is  unusually  prominent, 
however,  and  as  a  consequence  the  angle 
formed  by  the  two  fields  is  verj*  distinct* 
The  mediastinal  vein,  the  uppermost  vein  of 
the  lateral  field,  is  two-branched.  Both  fields 
are  triangular,  so  that  the  elytra  are  acute  at 
the  apex.  The  wings  are  scarcely  more  than 
half  the  length  of  the  elytra.  The  posterior 
femora  are  very  long,  exceeding  the  oviposi- 
tor and  almost  equalling  the  body  in  length. 
The  posterior  tibiae  are  as  long  as  the  fem- 
ora. They  are  very  moderately  pilose  and  are 
furnished  with  strong,  spreading,  acute, 
brown-tipped  spines,  seven  on  the  inner  and 
six  on  the  outer  margin  of  the  lower  face, 
besides  the  three  at  the  apex  on  either  side. 
The  lower  face  of  the  metatarsus  of  the  poste- 
rior legs  is  armed  with  similar  spines,  four 
on  the  outer  and  two  on  the  inner  margin. 
These  spines  increase  regularly  in  size  pos- 
teriorly, and  the  pair  at  the  apex  equal  fully 
half  the  length  of  this,  the  metatarsal,  joint. 
The  ovipositor  is  straight  with  the  apex  very 
acute  and  armed  with  distinct  though  minute 
teeth. 

This  species  can  be  distinguished  at 
a  glance  from  O.  saltatrix  Uhler  by  its 
smaller  size,  much  longer  posterior  legs, 
acutely  tipped  antennae  and  short  wings. 
In  addition  to  these  distinctions,  the 
spines  of  the  posterior  legs  of  uhleri 
are  conspicuously  large  and  strong, 
while  those  of  saltatrix  are  weak  and 
inconspicuous.  The  posterior  tibiae 
are  quite  densely  pilose  in  the  latter 
species  and  only  very  moderately  pilose 
in  the  former. 
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NOTES    ON   THREE   SPECIES  OF  HYLOTOMA. 


BY  JOHN  GEORGE  JACK,  JAMAICA  PLAIN. 


Among  the  papers  of  the  late  Benj. 
D.  Walsh,  published  in  the  Transactions 
of  the  Saint  Louis  Academy  of  Science, 
(7  May  1873,  V.  3,  pp.  67-68)  is  a  des- 
cription of  the  male  and  female  of 
Hylototna  dulciaria  Say.  His  des- 
cription of  the  male  appears  to  differ  so 
much  from  some  specimens  which  have 
come  under  my  notice  that  I  venture  to 
give  a  note  of  the  insect  as  it  appears  to 
me. 

After  describing  the  female,  Walsh 
gives  the  following  description  of  the 
male : — 

**^  diflfers  from  J  only  as  follows: — i. 
The  antennae  are  \  as  long  as  the  body, 
the  usual  hairs  on  the  last  joint  nearly  as 
long  as  wide.  2.  The  tegulae  and  the  entire 
thorax  above  and  below,  except  the  cenchri 
which  are  whitish  and  the  basal  plates  which 
are  luteo-rufous,  are  blue  black.  3.  The 
abdomen  is  immaculate.  4.  The  wings  are 
several  shades  paler,  but  there  is  an  obvious 
darker  cloud  extending  from  the  base  of  the 
stigma  to  the  usual  dark  dot  in  the  disk  of 
the  2d  submarginal,  which  cloud  exists  in 
S  [  ?  ]  also,  but  is  not  noticed  from  the  rest 
of  the  wing  being  equally  clouded.  Length 
$  .27  inch.     Front  wing  $  .27  inch." 

Mr.  Walsh's  description  was  from  a 
single  specimen  and  it  differs  so  much, 
by  its  black  thorax  and  'immaculate" 
abdomen  (the  thorax  and  abdomen  of 
the  female  being  of  a  shining  yellowish- 
red  color),  from  the   specimens  taken 


by   me   that   it   seems    hardly  possible 
that  it  can  belong  to  this  species. 

H,  dulciaria  Say,  is  a  synonym  of 
H.  pectoralis  Leach,  in  Cresson's  last 
revision  of  the  hymenoptera,  and  upon 
the  male  I  offer  the  following  note. 

Hylotoma  pectoralis  Leach  (=/f.  dulcia^ 
ria  Say).  —  Male.  Head  shining  black, 
antennae  black  and  longer  than  those  of 
female;  ciliae  beneath  appearing  either 
black  or  rusty  colored.  Thorax  yellowish 
red  above  and  around  the  collar;  shining 
blue  black  beneath  and  with  a  yellowish 
red  spot  below  the  fore  wings,  on  the  pectus 
or  breast  on  each  side.  Legs  blue  black, 
the  anterior  pair  having  the  tarsi,  tibiae  and 
the  extreme  tips  of  the  femora  of  a  light 
reddish  color.  Abdomen  shining  bright 
blue  black.  Wings  light  smoky  brown  on 
inner  and  clear  on  outer  or  apical  portion. 
An  irregular  smoky  brown  blotch  extends 
from  the  basal  end  of  the  stigma  to  the 
third  submarginal  cell  in  the  centre  of 
which  is  a  minute  dot.  Expanse  of  wings 
15  mm.     Length  of  bodj'  7  to  8  mm. 

Out  of  four  specimens  examined,  two  have 
four  submarginal  (or  cubital)  cells  in  the  an- 
terior wings,  corresponding  to  the  characters 
of  the  genus.  The  other  two  specimens  have 
only  three  submarginal  cells,  the  second  sub- 
marginal  nervure  being  absent.  Described 
from  four  specimens  bred  with  a  larger  num- 
ber of  females  in  July,  1889,  from  larvae 
found  in  the  previous  summer  feeding  on  the 
foliage  of  Betula  alba  in  the  Arnold  Arbore- 
tum at  Jamaica  Plain,  Mass. 

The  following  observations  have 
been  made  of  the  larvae  of  two  species 
of  Hylotoma. 
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Hylotoma  scapularis  Klug. — The  full- 
grown  larvae  have  a  pretty  general  resem- 
blance to  those  of /f.  fectoralis  Leach  (=/^. 
duiciaria  Say),*  and  are  about  18  mm.  long. 
Head  light  orange  yellow,  body  somewhat 
flattish  and  light  yellowish  green  in  color. 
There  are  six  distinct  rows  of  small  closely 
adjoining  black  spots  on  the  upper  portion 
of  the  body  extending  from  the  head  to  the 
anal  segment.  On  each  of  the  fleshy  projec- 
tions on  the  sides  of  the  segments,  except 
the  last,  there  is  an  oblong  dark  spot;  but 
these  spots  above  the  two  posterior  pair  of 
true  legs  appear  as  two  large  somewhat  tri- 
angular black  blotches.  Above  the  anal  seg- 
ment there  is  a  large  oval  shaped  black  spot. 
The  legs  are  black  on  the  outer  side,  and  the 
prolegs  are  marked  by  a  dark  brown  blotch 
on  th^  outer  side.  The  black  legs  and  black 
blotch  on  the  anal  segment  are  the  chief 
marks  which  distinguinh  this  larVa  from  that 
oK  H.  pectoralii  in  which  the  legs  and  anal 
segment  are  yellowish.  The  cocoons  are  of 
a  dirty  white  or  light  brown  color  and  aver- 
age about  12  mm.  in  length.  They  are  com- 
posed of  two  walls,  the  inner  being  closely, 
and  the  outer  loosely  «pun. 

The  eggs  are  deposited  along  the  margins 
of  the  leaves  of  the  common  American  elm 
{Ulmus  Americana^   upon  which  the  larvae 


feed. 


Youn^  larvae  were  found  earlv  in  Au* 


gust  and  those  observed  attained  full  growth 
about  the  end  of  the  month.  Two  males 
and  many  females  were  raised  from  these 
about  the  first  of  July  following. 

Hylotoma  McLeayi  Leach.  Full  grown 
larva  from  15  to  18  mm.  long.  Head  black. 
Body  flattish ;  pale  yellowish  green,  with 
four  distinct  lines  of  black  spots  along  the 
back  extending  from  the  head  to  the  anal  seg- 
ment;  and  with  some  minute,  less  regularly 
arranged  spots  or  dots  along  the  side's  above 
the  fleshy  projections  which  characterize  lar- 
vae of  this  genus.  Each  fleshy  projection 
bears  a  long  narrow  black  spot.  The  anal 
segment  is  surmounted  by  a  large  irregular 
oval  black  blotch  and  is  brown  above  the 
anus.  The  legs  are  dark  brown  or  black  on  the 
outer  base  and  have  a  heavy  black  blotch  at 
the  base.  The  prolegs  are  marked  on  their 
outer  side  by  a  somewhat  triangular,  black 
or  very  dark  brown  spot.  The  cocoon  is 
double  walled,  the  outer  wall  being  loosely 
woven  and  it  is  dull  white  or  pale  brown  in 
color,  and  is  from  12- 14  mm.  in  length. 

The  larvae  were  found  in  considerable 
numbers  in  the  month  of  August  feeding 
upon  the  foliage  of  common  choke-cherry 
(^Prunus  Virginiand)  at  Jamaica  Plain,  Mass. 
From  these  larvae  a  number  of  female  im- 
ages were  bred  in  the  latter  part  of  the 
month  of  May  following. 


A  NOVEL  DIAGRAMMATIC  REPRESENTATION  OF  THE  ORDERS 

OF  INSECTS. t 


The  difficulty  of  representing  satis- '^  i]  shows  by  parallel  bars  rising  above 
factorily  by  any  linear  arrangement  the  the  circular  plate,  which  represents  the 
relations  of  the  orders  to  each  other  surface  of  the  earth,  the  sixteen  orders  of 
and  to  Thysanura  has  compelled  us  to  insects  as  they  exist  to-day,  and  below 
give  diagrams  I-III.       Diagram  II  [pi.      this  plate  the   different   orders   are    ar- 


•Sce  T.  W.  Fyles  in  Canadian  entomologist,  v.  18, 
p.  38;  V.  19,  p.  59. 


t  Reprinted  from  Guides  for  Science  Teaching.  No. 
VIII.  Insecta.  By  Alphcus  Hyatt  and  J.  M.  Anns. 
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ranged  in  converging  bars  according  to 
their  supposed  relations  during  geologic 
times.  This  last  is  purely  theoretical, 
since  the  present  state  of  our  knowledge 
of  fossil  insects  is  too  fragmentary  and 
unsatisfactory  to  afford  sufficient  evi- 
dences for  the  demonstration  of  such  a 
classification. 

Diagram  II  [pi.  I]  represents  the  op- 
posite or  farther  side  of  Diagram  I, 
the  plate  having  been  turned  around 
so  that  the  orders  X-XVI  can  be  more 
clearly  seen  both  above  and  below  the 
earth's  surface.  Diagp-am  III  is  a  view 
from  above  the  circuhir  plate  giving  in 


Diag;rani  III. 


horizontal  section  the  position  of  the 
orders.  In  Diagrams  I,  II,  A  repre- 
sents the  wingless,  primitive,  or  Thy- 
sanuran  stock.  The  stems  B^  Z?", 
i?'"  ♦,  Diagram  I;  B\  B^"^ ,  Diagram 
II,  represent  the  winged  stocks  which 
sprang  from  A.  These  may  have  been 
composed,  so  far  as  the  facts  now  known 
are  concerned,  of  a  number  of  separate 
or  branching  lines  leading  up  to  the 
various  orders  as  termini  of  more  or 
less  distinct  stocks.f 

The  line  B'  in  Diagram  II  indicates 
the  winged  stock  from  which  the  true 
Neuroptera  sprang,  and  so  far  as  we 
know,  this  may  have  been  the  same 
common  stock  as  that  from 
which  the  Ephemeroptera  and 
Odonata  also  arose  (Diagram  I, 
B),  In  spite  of  the  introduction 
of  the  quiescent  pupal  stage  in 
the  Neuroptera,  their  obvious 
resemblances  to  the  Odonata, 
and  the  fact  that  they  still  retain 
the  Thvsanuroid  form  of  larva 
should  not  be  overlooked.  Dia- 
gram I  recognizes  these  simi- 
larities, and  presents  the  least 
modified  and  most  ancient 
branches  of  the  gejiea logical 
tree  of  the  Insecta  as  near  to- 
gether as  practicable.  The 
placing  of  Thysanura  near  the 
centre,    by    means    of    a    short 


•  if' "  extends  in  the  diaif ram  to  the  orders    Ilciniptera  and  Thysanoptera  instead  of  to  the  stem   from  which 
these  orders  sprang.     It  is  placed  here  because  the  stem  proper  is  out  of  sight,  being  farther  down  and  behind  B 
and  B 1  f. 

t  For  example,  as  sugjrestcd  by  Packard  in  Third  Rep.  U.  S.  Ent.  Com.,  p.  389,  the  Dermaptcra  may  have  been 
derived  from  a  form  similar  to  japyx,  a  curious  Ihysanuran  genus,  and  since  it  has  characters  allying  it  both  to 
Ortlioptera  and  Colcoptera,  it  may  be  the  existing  descendant  of  some  common  forms  from  which  both  of  these 
orders  originated.  The  Thysanura  stand,  according  to  Comstock,  in  a  similar  position  with  relation  to  the  Hem- 
iptera. 
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vertical  line  ,•  indicates  the  essential- 
ly generalized  and  larval  character 
of  the  order,  and  does  not  necessarily 
imply  any  nearer  relationship  to  Neu- 
roptera,  which  stands  on  the  right,- 
than  to  Coleoptera  on  the  extreme  left. 
The  height  to  which  tlie  vertical  bars 
have  been  carried  above  the  plate  is  a 
rough  approximation  to  the  specializa- 
tion attained  by  the  adults,  and  also  to 
the  removal  of  the  mode  of  development 
from  the  primitive  Thysanuroid  mode. 

The  orders  existing  to-day  are  re- 
garded as  parallel  series  differing  from 
each  other  in  structure^  and  not  as  yet 
connected  by  well-known  intermediate 
forms.  Where  the  probability  exists 
that  certain  orders  have  had  a  common 
origin,  they  are  placed  on  the  same 
radiating  lines,  as  seen  in  Diagram  III, 
orders  II-III ;  also  VI-VII,  and  VIII- 
IX ;  and  this  rule  has  been  departed 
from  only  where  the  data  seemed  to 
justify  a  more  natural  interpretation,  as 


in  the  case  of  the  orders  from  XII  to 
XVI,  inclusive. 

All  of  these  graphic  presentations 
are  necessarily  extremely  rough  approx 
imations  to  the  actual  facts,  and  present 
even  the  authors*  views  in  a  very  im- 
perfect manner.  Nevertheless,  if  con- 
scientiously studied,  they  will,  it  is 
hoped,  help  to  give. teachers  some  ideas 
of  the  principles  upon  which  a  classifi- 
cation is  based,  and  prevent  them  from 
falling  into  the  absurd  but  natural  mis- 
takes often  occasioned  by  the  linear 
treatment  of  types  in  the  text. 

LIST   OF   ORDERS. 


I.  Thvsanura. 

II.  Ephemeroptera. 

III.  Odonata. 

IV.  Plecoptera. 

V.  Platyptera. 

VI.  Dermaptera. 

VII.  Orthoptera. 

VIII.  Thysanoptera. 


IX.  Hemiptera. 

X.  Coleoptera. 

XI.  Neuroptera. 

XII.  Mecoptera. 

XIII.  Trichoptera. 

XIV.  Lepidoptera. 

XV.  Hjmenoptera. 

XVI.  Diptera. 


DESCRIPTIONS    OF    THE    LARVA    AND    PUPA   OF   SCOTOBATES 

CALCARATUS  FABR. 


BY    WM.    BEUTENMULLER,    NEW   YORK. 


Larva  : — Head  subquadrate,  anterior  angles 
obtusely  rounded,  sides  moderately  rounded, 
shining.  Clvpeus  tranverse,  about  three 
times  as  broad  as  long,  oblique.  Labrum 
smaller  than  the  clypeus,  anterior  margin 
rounded  and  beset  with  a  few  bristle-like 
hairs.  Antennae  three  jointed,  first  joint 
cylindrical,  about  twice   as    long   as  broad; 

*  See  also  the  diagram  given  by  Packard  in  Third 
Rep.  L7.  S.  Ent.  Com.,  18S3,  p.  395. 


second  joint  considerably  longer,  clavate; 
third  joint  minute,  cylindrical,  with  a  few 
hairs  at  the  apex.  Mandibles  short,  stout, 
arcuate  externally,  excavate  internally,  apex 
tridentate,  base  with  a  prominent  elevation 
with  two  small  teeth.  Maxillae  subcylindri- 
cal,  stout,  elongate,  lobe  somewhat  truncate 
at  the  apex  with  a  number  of  bristle-like 
hairs.  Maxillary  palpi  three  jointed,  first 
joint  stout,  cylindrical,  broader  than    long; 
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second  joint  more  slender  and  longer;  third 
joint  subcj^lindrical,  thicker  at  the  base 
than  the  apex,  which  is  beset  with  minute 
points.  Labium  subquadrate,  broader  at  the 
apex  than  the  base,  Labial  palpi  two- 
jointed;  first  joint  thick,  cylindrical;  second 
joint  slender,  rounded  at  apex.  Body  corne- 
ous, highly  polished,  minutely  punctured, 
last  segment  terminating  in  two  short  pro- 
tuberances curved  upward.  Over  the  body 
are  scattered  a  few  light  brown  hairs.  Color: 
head  and  body  testaceous.  Body  beneath 
somewhat  paler.  Length  about  25  mm. 
Width   about  3.50  mm. 

Pupa  sordid  white,  elongated,  with  each  of 
the  abdominal  segments  at  the  sides  pro- 
vided with  a  fiat,  quadrate  process.  Anal 
segment  with  two  rather  long  processes  at 
the  extremity.  Thorax  subquadrate,  sides 
rounded.  Head  bent  downward;  wings 
folded  around  the  sides  of  the  body.  Length 
9  mm.     Width  5  mm. 

Lives  on  wood  of  oak.  chestnut,  and  hick- 
ory. Collected  early  in  April.  Pupated  May 
i8th.     Imago  emerged  June  9th. 


A  New  Introduction  to  Entomology.* 
— We  have  here  a  novel  and  suggestive  book, 
in  which  the  interrelationships  of  insects 
are  worked  out  on  independent  lines.  Neither 
Professor  Hyatt,  a  zoologist  and  paleon- 
tologist of  the  very  highest  repute,  nor 
his  associate  Miss  Anns,  has  ever  before 
claimed  a  hearing  in  the  entomological  world, 
and  they  have  approached  the  subject  quite 
untrammelled  by  tradition  or  authority,  but 
with  experience  as  successful  teachers  and 
thoroughly  imbued  with  the  principles  which 
guide  modern  science.  It  is  not  a  text  book 
for  scholars,  but  precisely  what  its  title  indi- 
cates, a  guide  for  teachers.  It  abounds  with 
novel  suggestions,  and  is  interspersed  with 
cautions  of  the  utmost  importance  to  teach- 


ers. We  have  room  here  for  only  one  pas- 
sage, in  which  the  limitations  of  the 
Darwinian  theory  are  enforced  : 

*'It  is  very  important  that  teachers  should 
be  cautious  in  allowing  themselves  the  free 
use  of  explanations  which  the  doctrine  of 
Natural  Selection  seems  to  furnish.  The 
danger  lies  in  the  fascination  of  the  logical 
form  presented  by  this  doctrine,  the  ease 
with  which  it  seems  to  explain  even  the  most 
complicated  relations  of  organic  beings,  and 
the  general  although  unfounded  belief  that  it 
is  universally  accepted  and  believed  in  by  nat- 
uralists. They  will  find  . . .  that  this  doctrine 
is  not  used  by  any  investigators  in  account- 
ing for  the  origin  of  structures  and  their 
modifications,  and  only  to  a  limited  extent 
by  those  quoted  above  and  others  of  the 
same  school  [the  so-called  Neo-Lamarcki- 
ans],  in  explaining  the  preservation  of  struc- 
tures and  modifications  after  they  have  been 
originated  by  the  action  of  physical'and  other 
causes.'* 

A  diagrammatic  scheme  for  illustrating  the 
authors'  views  of  the  phylogeny  of  insects  is 
given  on  a  preceding  page  of  this  number, 
and  we  hope  to  print  at  an  early  date  their 
concluding  general  remarks,  after  a  survey 
of  the  whole  field. 


vlnsfda  (Guides  for  science-teaching,  viii).  By  Al- 
pheus  Hyatt  and  J.  M.  Arms.  i6mo,  Hoston,  1S90. 
Published  for  the  Boston  Society  of  Nutunil  History 
by  D.  C.  Hcuth  &  Co.  pp.  23,  30U,  fi^%.  2^3. 


Recent  English  publications. —  The 
fourth  part  of  Kuckton's  Monograph  of  the 
British  Cicadac  or  Tettigidae,  just  issued, 
completes  the  first  of  the  two  volumes  of 
which  the  work  will  be  composed.  The  first 
volume  contains  41  plates  and  211  pages  of 
text,  78  of  the  latter  given  up  to  the  Intro- 
duction. The  remaining  volume  will  treat 
of  the  Jassides,  Deltocephalides  and  Typhlo- 
cybides  of  the  classification  adopted  by  him. 
The  fourth  part  of  Moore's  Lepidoptera 
Indica  is  of  less  interest  than  the  preceding. 
The  plates  are  still  concerned  with  the  Eu- 
ploeinae  but  only  with  species  of  very  sim- 
ilar appearance  having  a  dull  brown  ground 
color,  and  of  which  the  early  stages  are  not 
known.     The  modification  of  the   hind  mar- 
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gin  of  the  fore  wings  in  the  males  of  all 
these  species  to  accommodate  the  sexual  scale- 
pocket  in  the  medio-submedian  interspace  is 
a  striking  feature.  The  text,  which  keeps 
excellent  pace  with  the  plates,  has  many 
points  of  interest  and  calls  attention  to  some 
interesting  cases  of  mimicry. 

Mr.  W.  F.  Kirby  has  just  published,  with 
Van  Voorst's  successors  a  synonymic  cata^ 
logue  of  dragon-flies  living  and  fossil.  It  ex- 
tends to  202  pp.  8vo.  They  are  arranged 
systematically  under  families,  subfamilies  and 
divisions,  the  further  subdivisions  by  Selys 
and  others,  legions  and  groups,  being  ignored* 
So  too  all  subgenera  are  regarded  as  genera. 
This  has  at  least  simplified  the  author's  work, 
but  can  hardly  be  regarded  as  satisfactory. 
A  number  of  new  generic  terms  are  employed 
for  preoccupied  names  and  in  a  few  cases 
radical  changes  occur,  as  when  Agrion  is 
made  to  replace  Calopteryx  (because  Latreille 
had  fixed  the  type  as  the  Libellula  vi'rgo  of 
L.inn^)  and  a  new  term  Coenagrion  employed 
for  Agrion,  carrying  with  it  the  subfamily 
name  Coenagrioninae.  Selys  strenuously 
objects  to  this  in  the  comptes-rendus  of  the 
Belgian  entomological  society.  About  1800 
nominal  species  are  entered  in  267  genera, 
besides  a  few  in  the  appendix.  102  fossil 
species  are  catalogued  separately.  The  work 
appears  to  be  conscientiously  done  and  will 
certainly  be  of  as  great  an  assistance  to  the  stu- 
dents of  Odonata  as  that  of  Lepidoptera,  pi^- 
pared  by  the  same  author,  is  to  its  votaries. 

The  March  of  Hyperchiria  id. — I  have 
carefully  watched  a  brood  of  to  larvae  in  their 
marching,  and  have  found  the  secret  of  their 
regularity.  The  leader  spins  a  fine  thread 
as  he  moves,  and  the  larva  next  in  order 
follows  the  thread,  and  spins  one  himself. 
If  he  follows  the  thread  by  feeling  it  at 
one  side,  instead  of  following  on  it,  the 
thread  which  is  spun  by  No.  2  lies  parallel 
with  that  spun  by  No.  i,and  usually  each 
thread  wilVbe  followed  by  a  larva,  when  the 
wedge-shaped  "order  of  march"  will  result — 


No.  I  ahead,  No.  2  following  just  a  trifle  at 
one  side.  No.  3  and  No.  4  side  by  side.  No.  3 
following  the  thread  of  No.  i<  and  No  4  that 
of  No.  2 ;  No.  5  will  follow  No.  3 ;  No.  6  will 
often  feel  the  two  threads  and  march  be- 
tween them,  when  No.  7  will  follow  No.  4, 
and  so  the  ranks  will  widen.  The  thread 
can  be  seen  plainly  with  a  lens,  and  the  pro- 
cess watched.  If  a  larva  loses  his  way  he 
feels  for  the  thread,  and  seems  able  to  tell, 
by  its  surface,  in  which  direction  the  proces- 
sion has  gone,  always  following  the  right 
direction  after  a  moment's  careful  feeling  of 
the  thread.     Caroline  G.  Soule. 


More  damage  by  white  ants  in  New 
England.  —  At  a  recent  meeting  of  the 
Cambridge  Entomological  Club  Mr.  S.  H. 
Scudder  showed  the  work  of  white  ants, 
Tertnes  JlavipeSf  on  the  wooden  tubs  con- 
taining  plants  at  the  Botanic  Garden.  This 
and  some  of  the  culprits  were  brought 
to  him  by  Frederick  A.  Quinn,  one  of  the 
employes  of  the  Garden,  who  stated  that 
they  had  destroyed  some  of  the  tree-ferns 
growing  in  such  tubs.  This  shows  that 
the  white  ants  are  there  increasing  in  num- 
bers and  have  become  a  real  element  of 
danger,  for  in  1885  Dr.  H.igen  reported  in 
the  Canadian  entomologist  (v.  17,  134-135) 
that  *'the  earth  in  the  hot-houses  here  in 
Cambridge  is  largely  infested  by  white  ants, 
but  as  far  as  I  know  no  destruction  of  plants 
has  been  observed."  Two  years  later  the 
speaker  pointed  out  (ibid.,  v.  19,  218)  that 
geranium  cuttings  were  attacked  by  white  ants 
in  the  forcing  houses  attached  to  the  Mt.  Au- 
burn cemetery  ;  but  here  we  find  a  more  seri- 
ous damage.  On  visiting  the  Garden  Mr. 
Scudder  was  shown  by  the  head  gardener, 
Mr.  Cameron,  a  plant  almost  completely  de- 
stroyed in  which  the  traces  of  their  work 
were  very  apparent.  The  plant  was  Cyathea 
tnsigftis,  four  or  five  feet  high.  One  of  the 
same  kind  had  been  destroyed  before  and 
thrown  away.  According  to  Mr.  Cameron, 
the  ants  seemed  to  show  a  preference  for  the 
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long  juicy  stems  of  the  fronds,  to  which  they 
made  their  way  through  the  trunk,  while  the 
latter  was  full  of  their  droppings.  The  first 
outward  sign  of  their  attacks  was  seen  in  the 
drooping  of  the  fronds.  The  inner  sides  of 
the  wooden  staves  of  the  tubs  were  full  of 
the  irregular  burrows  of  the  white  ants.  Mr. 
Cameron  also  stated  that  a  lot  of  cabbages  in 
the  vegetable  garden  attached  to  his  house 
on  the  grounds  were  completely  ruined  by 
the  attacks  of  these  same  white  ants,  as  he 
found  by  inspection.  Mr.  Scudder  recom- 
mended replacing  all  woodwork  in  contact 
with  earth  or  stone  by  iron,  and  particularly 
the  discarding  of  all  wooden  tubs;  it  would 
seem  to  be  perfectly  practicable  to  construct 
even  the  largest  tubs  of  staves  made  of  gal- 
vanized  iron  or  some  such  metal. 


A.MPELOPSIS  VBiTCHii  has  been  good  hunt- 
ing ground  this  year.  I  have  found  on  one 
vine  specimens  of  Deidamia  inscripfa,  one; 
Thyreus  Abbotiiy  several ;  ^veryj?  myron,  %ty- 
^X2\\  Alypia  octomaculata^  Pyrophila  pyra- 
midoidesy  both  very  abundant ;  Spilosoma  vir- 
ginica^{^yi\  Hyphantria  textor,  few;  Lopko- 
campa  caryae,  many ;  L,  tessellaris^  several ; 
and  Cimbex  ulmt\  many. 

Caroline  G,  Souie* 


A  NEW  SERIAL  inconography  is  announced 
under  the  auspices  of  Mr.  Paul  Mabille  and 
Vuillot  of  Paris,  to  be  called  Novitates  Lept- 
dopterologicae.  These  authors  contemplate 
the  issue  of  at  least  one  hundred  monthly  parts 
of  lexicon  octavo  size,  each  with  eight  pages  of 
text  and  one  colored  plate,  illustrating  new 
and  little  known  Lepidoptera.  Only  150 
copies  are  to  be  issued  —  a  wrong  to  science 
— at  the  price  of  about  three  francs  a  part. 

A  SPECIMEN  of  Vanessa  milberti^  said  to 
have  been  taken  at  Polegate,  Sussex,  Eng- 
land, was  exhibited  at  the  South  London  en- 
tomological and  natural  history  society  on 
October  9th. 


the  Museo  publico  of  Buenos  Aires  under 
Burmeister,  and  well  known  for  his  notable 
contributions  to  the  entomology  of  South 
America,  has  been  appointed  director  of  the 
Museo  de  Historia  Natural  of  Montevideo, 
Uruguay,  and  is  now  removed  to  that  city. 


Dr.  Carlos  Berg,   formerlv  attached  to 


PROCEEDINGS   OF  SOCIETIES. 

CAMBRIDGE    ENTOMOLOGICAL   CLUB. 

13  January,  1888. — The  134th  meeting  was 
held  at  61  Sacramento  St.  Mr.  S.  H.  Scud- 
der was  chosen  chairman. 

The  annual  report  of  Mr.  R.  Hay  ward,  the 
retiring  secretary,  was  read  and  accepted. 
The  report  of  Mr.  B.  Pickman  Mann,  the  re- 
tiring treasurer,  was  also  read  and  referred 
to  the  auditors.  The  retiring  librarian.  Dr. 
Geo.  Dimmock,  presented  his  report  which 
was  accepted. 

A  vote  of  thanks  was  passed  to  Mr.  B.  P. 
Mann  for  the  use  of  his  office  on  Follen 
St.  as  a  storage  place  for  the  library  of  the 
Club  since  its  organization. 

A  ballot  for  officers  for  1888  then  followed, 
which  resulted  in  the  election  of  the  follow- 
ing gentlemen  :  President :  William  Ti-elease. 
Secretary:  Roland  Hay  ward.  Treasurer: 
Samuel  Henshaw.  Librarian  :  George  Dim- 
mock.  Members  at  large  of  Executive  Com- 
mittee :  George  Dimmuck  and  Samuel  H. 
Scudder. 

On  motion  the  thanks  of  the  Club  were 
voted  to  Mr.  B.  P.  Mann  for  his  long  and 
faithful  services  as  treasurer  of  the  Club. 

Mr.  Scudder  being  obliged  to  leave,  Mr. 
S.  Henshaw  was  then  chosen  chairman. 

On  account  of  the  absence  of  the  president, 
Mr.  J.  H.  Emerton,  the  reading  of  the  annual 
address  was  postponed  till  another  meeting. 

Mr.  C.  W.  Wood  worth  showed  a  new 
method  for  mounting  small  insects,  which 
gave  rise  to  some  discussion ;  and  Dr.  G. 
Dimmock  showed  an  apparatus  for  maintain- 
ing a  constant  temperature  in  ^raising  in- 
sects. 


PSYCHE. 


[Established  in  1S74.] 


Vol.  6.    No.   178. 


February,   1891. 


CONTENTS: 

On  the  Relation  between   Scientific  and  Economic  Entomology. — Charles  W. 

Woodworth 19 

A  LIST  of  the  Othoptera  of  Illinois, — 11.  Locustidab. — yerome  McNeill              .  21 

Notes  (Marine  Insects ;  Dr.  Weed's  appointment.) 27 

On  the  Life  History  of  Diabrotica  i2-punctata  Oliv. — H,  Garman      ...  28 

The  Partial  Preparatory  Stages  of   Heteropacha  rileyana  Harvey.— G.  H. 

French 30 

Smerinthus  astylus. — Ida  M,  Eliot ^  Caroline  G,  Soule 31 

Brongniart  on  Prothoracic  Wings  in  Carboniferous  Insects        ....  31 

A  Hint  from  Entomology 32 

Notes  (Kolbe's  Introduction;  The  oldest  phryganid;  Eggs  of  Lycaenidae.)  32 

Proceedings  of  the  Cambridge  Entomological  Club 33 


Published  by  the 

CAMBRIDGE     ENTOMOLOGICAL     CLUB, 

Cambridge,  Mass.,  U.  S.  A. 

YEARLY   SUBSCRIPTIONS,  $2.         VOLUME,   $5.         MONTHLY   NUMBERS.  20c. 

[Entered  as  second  class  mail  matter.] 


18 


PSrCHE. 


[Febniarj,  1891 


Psyche,  A  Journal  of  Entomology. 

RATES  OF  SUBSCRIPTION,  ETC, 

FAYABLB  IN  ADVANCE. 

fl^  Subscriptions  not  discontinued  art  considertd 
renewed. 


COLLECTION  OF  INSECTS  FOR  SALE. 


Beginning  with  yanuary,   i8gi,  the  rate  of 
subscription  is  as  follows:  — 

Yearly  subscription,  one  copy,  postpaid,  ^3.00 

Yearly  subscription,  clubs  of  three,  postpaid,  5.00 

Subscription  to  Vol.  6  (189X-1893),  postpaid,  5.00 

Subscription  to  Vol.  6,  clubs  of  3,  postpaid,  13.00 

The  index  will  only  be  sent  to  subscribers  to  the 
whole  volume. 

Twenty-five  extra  copies,  without  change  of 
form,  to  the  author  of  any  leading  article,  if  or^ 
dered  at  the  time  of  sending  copy,         .  Free. 

Author's  extras  over  twenty-five  in  number, 
ander  above  mentioned  conditions,  each,       .       ac. 

Separates,  with  changes  of  form  —  actual  cost  of 
tuch  changes  in  addition  to  above  rates. 

fl^  Scientific  publications  desired  in  exchange, 
BeHltUBces,  coHMBBleatlOM,  exchaages,  books, 
u<  MBPlileto  skonM  be  aMressH  to 

EDITORS  OF  P8T0HE, 

CftHbrMge,  Mass.,  U.S.A. 


AD  VER  T/S/NG  RA  TES,  E  TC, 

Terms  Cash— strictly  in  advance. 
'  Only  thoroughly  respectable   advertisements 
will  be  allowed  in  Psyche.    The  editors  reserve  the 
right  to  reject  advertisements. 

Subscribers  to  PSYCHE  can  advertise  insects  for 
Exchange  or  desired  for  study,  not  for  cash,  free  at 
the  discretion  of  the  editors. 

Regular  style  of  advertisements  plain,  at  the  follow- 
ing rates :  — 

Outside    Iniid« 
Pag*.      PagM. 

Per  line,  first  insertion,    .       .       .      |aio  ^0.08 

Eighth  page,  first  insertion,       .       .       .7s  .60 

Quarter  *•       -         "...         1.25  xxx) 

Half        -       -         "        .       .       .     a.as  1.75 

One        -       -         "...       4.00  3.50 

Each  subsequent  insertion  one-half  the  above  rates. 

Address  EDITORS  OF  PSYCHE, 

Cambridge,  Mass.,  U.  S.  A. 
Subscriptions  also  received  in  Europe  by 

R.  Fribdlander  &  SOHN, 

Carlstrasse  11,  Berlin,  N.  W. 


Comprises  5a  drawers  (10  X  14  in.)  butterflies 
taken  by  the  undersigned  in  Mass.  and  N.  H. 
spread,  arranged,  and  labeled  with  name,  locality 
and  date — 88  species  (over  aooo  specimens)  besides 
many  larvae  and  pupae ;  very  complete  and  care- 
fully assorted  series  and  many  very  rare  species ;  ao 
drawers  unlabeled  miscellaneous  insects  (1500 
species)  collected  in  Mass.  All  nearly  new  and  in 
first  class  condition.  Drawers  lined  with  cork, 
paper  covered  ;  sliding  glass  covers.    All  in  3  closed 

cabinets. 

F.  H.  Sprague, 

WoUaston,  Mass. 

The  following  books  and  pamphlets  are  for  sale 
by  the  Cambridge  Entomological  Club: 

Bulletin    Brooklyn  Entomological  Club. 
Vol.  I,  1878-Z879 I2.00 

Burgess,  E.  Contributions  to  the  anat- 
omy of  the  milk-weed  butterfly,  Danais  archip- 
pus.    Boston,  1880,  16  p.,  a  plates.      .  1.00 

Casey,  Thomas  L.  Contributions  to  the 
descriptive  and  systematic  Coleopterology  of 
North  America.    Part  I-U.         .  i.oo 

Entomology    of    the     Wheeler    Survey, 
(chaps.  7*x6,  v.  5,  Zoology)  Washington,  1875.     x.50 

Grote,  A.  R.  Check  list  of  the  Noctuidae 
of  America,  north  of  Mexico.   Buffalo,  N.  Y. 

1875 as 

Grote,  A.  R.     Revised   Check   list  of   the 

North  American  Noctuidae.    Part  L    Thya- 

tirinae-Noctuinae.    Bremen,  1890.  .50 

Hitchcock,  Edward.  Ichnology  of  New 
England.    Boston,  1858       .  x.50 

Packard,  A.  S.  Synopsis  of  the  Thysanura 
of»Essex  County,  Mass.  Descriptions  of  new 
American  Phalaenidae.  Notes  on  N.A.  moths 
of  the  families  Phalaenidae  and  Pyralidae  in 
the  British  Museum.  On  the  cave  fauna  of 
Indiana.    Salem,  1873 .50 

Schwarz,  E.  A.    The  Coleoptera  of  Florida      .50 

Scudder,  S.  H.  The  earliestwinged  in- 
sects of  America:  a  re-examination  of  the 
Devonian  insects  of  New  Brunswick,  in  the 
light  of  criticisms  and  of  new  studies  of  other 
paleozoic  types.  Cambridge,  18B5, 8  p.,  x  plate       .50 

Weber.  F.  Nomenclator  entomologicus. 
Chilonii  et  Hamburg!,   X795,  X71  p.  .        .       .50 

Samuel  Henshaw,  Treas., 

Cambridge,  Mass. 


ON    THE     RELATION     BETWEEN    SCIENTIFIC    AND    ECONOMIC 

ENTOMOLOGY. 


BY    CHARLES    W.    WOODWORTH,    FAYETTEVILLE,    ARK. 
[Annual  address  of  the  retiring  president  of  the  Cambridge  Entomological  Club,  9  January,  1991.] 


The  subject  of  this  address  is  not  of 
the  kind  usually  chosen  for  similar  occa- 
sions but  is  of  none  the  less  interest  and 
importance.     It  is  one  also  that  is  in  full 
harmony  with  the  genius  of  this  society 
which  is  the  recognition  of  the  preemi- 
nence of  what  is  called  the  philosophy 
of  science.     Another  reason  makes  it  of 
especial    immediate   importance  to   us. 
Economic  entomology  is  upon  the  verge 
of  an  era  of  great  advancement.     The 
establishment    of  the    agricultural   ex- 
periment stations  have  added  to  its  ranks 
more  young  men  of  scientific  training 
and  ability  perhaps  than  have  ever  en- 
gaged in  this  line  of  investigation.     If 
economic  entomology  is  but  a  phase  of 
scientific  entomology  then  we  want  to 
put   forth  especial  eflTorts  to  assimilate 
this  young  blood  in  our  ranks  ;  if  on  the 
other  hand  they  are  difl^erent  and  distinct, 
the  diflerence   will   become   more   and 
more  apparent  as  economic  entomology 
develops  and  we  should  define  our  posi- 
tion as  on  the  side  of  pure  science. 

I  believe  that  the  pure  sciences  are 
distinct  from  the  economic  sciences  ;  that 
this  is  the  primary  division  of  science. 
We  seem  to  be  prone  in  this  utilitarian 


age  to  try  to  find  excuse  for  the  pursuit 
of  pure  science  by  holding  up  the  possi- 
bility of  applying  our  discoveries  for 
economic  ends.  Let  us  recognize  and 
not  act  as  though  we  were  ashamed  of 
the  fact  that  the  sole  aim  of  the  student 
of  pure  science  is  the  discovery  of  truth, 
catering  to  human  wants  being  entirely 
out  of  his  province. 

It  may  be  said  that  laying  aside  this 
matter  of  sentiment,  the  human  wants 
are  supplied  through  the  discoveries  of 
science  and  that  this  is  simply  the  appli- 
cation of  science  for  economic  purposes, 
or,  to  put  it  a  little  stronger,  that  econom- 
ics are  but  applied  sciences.  Such  a 
statement  comes  from  the  conception 
that  facts  are  or  in  some  way  become  the 
peculiar  property  of  a  science.  This  is 
not  the  case  however.  Perhaps  if  we 
could  see  all  the  intimate  relations 
sciences  have  to  each  other  we  should 
say  that  every  fact  belongs  to  every 
science ;  at  any  rate  we  could  scarcely 
name  a  fact  which  when  closely  viewed 
has  not  more  than  one  bearing.  An  ex- 
ample of  the  far  reaching  character  of 
a  fact  is  that  of  the  origin  of  species 
through  evolution.     When  Darwin  es- 
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tablished  the  truth  of  this  fact  it  soon 
came  to  be  recognized  that  this  basal 
fact  of  evolution  was  a  fundamental 
principal  of  almost  every  other  science 
which  had  occupied  the  attention  of 
man.  For  economic  purposes  it  is  the 
facts  which  are  appropriated,  and  in  the 
same  way  that  the  biologist  appropri- 
ates the  facts  discovered  by  the  chemist. 
Economic  sciences  no  more  become 
departments  or  applications  of  other 
sciences  by  using  some  of  the  same  facts 
than  biology  becomes  a  department  or 
application  of  chemistry. 

It  may  be  further  contended  that  in 
the  cases  cited  above  we  have  to  do  with 
real  sciences  but  that  the  so  called  eco- 
nomic sciences  have  no  right  to  the  title 
of  science,  that  they  are  essentially  dif- 
ferent. This  will  lead  us  to  a  consider- 
ation of  what  a  science  is.  We  have 
just  seen  that  it  does  not  consist  of  a  body 
of  facts  peculiar  to  itself,  but  on  the  other 
hand  it  is  evident  that  facts  are  closely 
connected  with  it,  that  it  depends  in- 
deed on  a  set  of  facts,  and  further  that 
these  facts  have  some  definite  relation  to 
each  other  and  are  susceptible  of  a 
rational  classification.  This  classifica- 
tion is  not  the  science  as  it  cannot  ex- 
press nearly  all  the  relationships,  but 
these  relationships  do  constitute  the 
science.  Any  one  science  does  not  com- 
prehend all  the  bearings  of  any  fact  but 
only  such  as  have  a  relation  to  that  one 
subject.  The  science  of  entomology,  for 
example,  consists  the  of  relationship  of 
the  facts  to  insects.  The  relation  of  the 
same  facts  to  the  subject  of  plant  dis- 
eases belongs  to  another  science.   When 


the  subject  is  economic,  the  production 
of  honey,  the  feeding  of  stock,  or  the 
like,  are  there  any  grounds  upon  which 
we  can  refuse  it  the  title  of  science  } 

The  economic  sciences  are  all  infan- 
tile, many  perhaps  not  yet  even  con- 
ceived of  by  man.  They  are  the  only 
true  foundation  to  the  useful  arts.  Agri- 
culture is  a  science  though  hidden  by  a 
mass  of  misconception  and  empiricism. 
It  must  make  its  advances  by  the  same 
methods  that  have  made  the  pure  sciences 
what  they  are.  A  clear  conception  of 
the  object  and  structure  of  the  science 
and  experimentation  with  all  the 
conditions  under  control  are  essential. 
Economic  entomology  as  generally 
understood  is  chiefly  a  department  of 
agriculture  but  includes  much  heteroge- 
neous material.  To  be  a  scientifically 
rational  term,  it  must,  like  some  of  the 
genera  of  the  older  naturalists,  be  re- 
stricted. I  can  in  no  better  way  show 
the  difference  between  it  and  scientific 
entomology  than  to  indicate  the  parts 
of  economic  entomology  and  show  where 
they  belong  among  the  economic 
sciences. 

Insects  of  economic  importance  may 
be  grouped  into  six  categories.  F*irst, 
those  directly  injurious  to  man,  which 
properly  forms  a  department  of  medi- 
cine. Second,  those  attacking  the  do- 
mestic animals,  a  part  of  veterinary 
medicine.  Third,  those  injuring  culti- 
vated plants,  which  includes  by  far  the 
major  part  of  the  injurious  insects  and 
to  which  the  term  economic  entomology 
should  be  restricted ;  it  is  only  a  part 
and  perhaps  not  a  natural  part  of  the 
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science  which  deals  with  the  diseases  of 
cultivated  plants.  Fourth,  those  which 
destroy  other  property  ;  in  this  category 
are  ihe  insects  attacking  furs,  woollen 
goods,  etc.,  and  the  focd  stuffs,  which 
belong  to  domestic  economy  and  at  the 
same  time  to  commerce ;  library  insects 
belong  to  library  economy  and  so  on. 
Fifth,  those  directly  beneficial  to  man, 
which  includes  the  bee,  the  silk  worm, 
etc.,  industries  which  form  one  of  the 
primary  divisions  of  agriculture.  Sixth, 
those  indirectly  beneficial  to  man  by  de- 
stroying the  injurious  insects ;  these  in- 


sects of  course  belong  to  the  sciences 
that  consider  the  insects  which  are  their 
victims. 

Finally,  to  recapitulate,  scientific  en- 
tomology is  a  department  of  biology, 
economic  entomology  of  agriculture. 
They  have  all  the  diflference  between 
them  that  there  is  between  a  pure  sci- 
ence and  an  economic  science.  Can  we 
as  a  society  include  them  both  ?  I  think 
we  should  not.  On  the  other  hand  the 
economic  entomologists  are  nearly  all 
at  the  same  time  scientific  entomolo- 
gists.  These  we  can  and  do  welcome. 


A  LIST  OF  THE  ORTHOFTERA  OF  ILLINOIS.— II. 


DY  JEROME    MCNEILL,    FAYETTE VILLE,  ARK 


LOCUSTIDAE. 

19.  Scudder  ia  curvicaudaY^Q  G^er, 
This  is  an  abundant  species  in  Illinois 
in  suitable  localities.  Its  favorite  haunt 
is  the  wild  meadows  and  prairies  cov- 
ered with  coarse  grasses  and  weeds.  It 
is  the  only  one  of  the  katydids  that 
flies  freely  in  the  daytime.  It  is  in  fact 
crepuscular  rather  than  nocturnal.  It 
may  be  seen  flying  at  any  hour  of  the 
day,  but  its  note  is  not  generally  heard 
until  the  middle  of  the  afternoon.  The 
note  cannot  be  supposed  to  represent 
more  than  the  first  two  syllables  of  the 
''Ka-ty-did"  or  ''Ka-ty-did-n't"  of  its 
congeners.  It  is  made  but  once  and 
the  rasping  jerky  sound  has  been  very 
well   represented   by   Mr.    Scudder    as 


bzru'i.     It  has  been  found  at  Moline  as 
early  as  the  21st  of  July. 

20.  Scudderia  fuscata  Brunner. 
This  species  is  more  abundant  than  the 
last  but  it  too  must  be  looked  for  in  the 
right  place.  It  is  even  less  domestic  in 
its  habits  than  curvicattda.  The  latter 
is  sometimes  found  about  houses  and 
gardens  in  town  but  the  former  is  almost 
never  seen  in  town.  It  may  be  looked 
for  in  the  shrubs  and  undershrubs  of 
open  woods  and  clearings  and  in  weedy 
fields  and  meadows.  Its  note  is  indis- 
tinguishable from  that  of  curvicauda 
but  it  is  much  less  frequently  heard. 
The  earliest  recorded  date  of  its  cap- 
ture at  Moline  is  August  4tli. 

21.  Amblycorypha  oblongifolia  De 
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Geer.  This  species  like  the  last  is  par- 
tial to  shrubs  but  it  is  much  more  com- 
mon in  the  vicinity  of  houses  in  towns. 
Its  note  is  a  quick  shuffling  sound  which 
resembles  "Katy"  or  ''Katy-did"  very 
slightly.  It  sometimes  flies  in  the  eve- 
ning but  much  more  rarely  than  S.  cur- 
vicauda.  It  makes  its  appearance  in 
the  neighborhood  of  Moline  about  the 
first  of  August. 

22.  A,  rotundifolia  Scudder.  This 
species  resembles  the  preceding  in  song 
amd  habits.  In  northern  Illinois  it 
makes  its  appearance  about  the  tenth  of 
August. 

23 .  Microcentrum  laurifolium  Linn . 
I  have  never  captured  this  species  at 
Moline  nor  have  I  heard  its  note  there* 
which  may  be  represented  by  the  sylla- 
ble *'//c"  repeated  from  eight  to  twenty 
times  at  tLe  rate  of  about  four  to  the  sec- 
ond. It  is  a  tree-loving  species,  very 
common  in  Missouri,  according  to  Ri- 
ley, and  therefore  presumably  common 
in  southern  Illinois. 

24.  Cyrtophyllus  concavus  Harr. 
This  is  the  true  ''Katydid,"  common 
wherever  there  are  trees.  Its  song  is 
better  known  and  the  insect  itself  less 
known,  because  of  its  arboreal  habits, 
than  either  of  the  other  katydids.  This 
species  moves  about  so  little  that  it  is 
not  unlikelv  that  in  manv  cases  an  indi- 
vidual  spends  its  whole  life  upon  a  single 
tree.  I  have  listened  to  the  song  of  one 
katydid  on  a  certain  tree  every  even- 
ing for  more  than  two  months.  I  have 
noticed  repeatedly  that  on  any  evening 
wlien  they  are  singing  there  are  the 
same  number  of  individuals,  as  indicated 


by  the  number  of  songs.      Of  all  the 
specimens  I  have  collected  on  the  ground 
or   had   presented   to    me,    probably   a 
dozen,  only  a  single  one   was  a  male. 
I  have  collected  in  sweepings  hundreds 
of  specimens  of  the  young  of  Scudderia 
and  Amblycorypha  but  not  one  of  Mi- 
crocentrum or  Cyrtophyllus ;  but  if  Mi- 
crocentrum does  not  leave  the  trees  when 
in  the  larval  and  pupal  stages  it  certainly 
does  when  it  reaches   maturity.     It  is 
then  a  great  wanderer,  coming  frequently 
to   the    electric    light.     I     have    never 
known  Cyrtophyllus  to  come  to  a  light. 
So  far  as  I  know  this  is  the  only  species 
of  Orthoptera  in  which  the  male  is  not 
smaller  and  more  active  than  the  female. 
It  is  the  only  green,  winged  Locustid 
with  which  I  am  acquainted  that  does 
not  have  the  wings  longer  than  the  ely- 
tra.     These  facts  are  not   improbably 
mutually  related.     It  may  be  surmised 
that,  in  the  evolution  of  species,  the  kat}'- 
did  that  developed  in  the  greatest  degree 
its  musical  apparatus  had  the  least  need 
of  hunting  up  his  partner  when  the  mat- 
ing season  came  round,  and  as  it  was 
so  well  protected  by  its  form  and  color 
and  arboreal  habits  as  to  have  little  need 
of  wings,  these  organs   have  gradually 
degenerated  into  a  musical  and  protec- 
tive apparatus.     As  the  male  was  re- 
leased from  the  necessity  of  hunting  up 
the  female,  he  would  naturally  lose  after 
a  time  his  slighter  but  more  active  body  : 
it  is  easv  to  see    how   arboreal   habits 
once  acquired  may  react  upon  the  entire 
organization.     If  at  first  glance  it  seems 
strange  that  two  species  so  much  alike 
as    Oecanthus   niveus  and    Oecanthus 
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yasciatus  should  differ  so  much  in  sing- 
ing habits,   the  latter   singing   as   con- 
stantly in  daytime  as  at  night,  while  the 
former  is  strictly  nocturnal  in  its  song, 
we  have  only  to  consider,   in  order  to 
remove   the    difficulty,    that  fasciatus^ 
being  terrestrial,  is  not  easily  exposed 
by  his  song  to  the  attack  of  birds,  while 
niveus  would  inevitably  be  discovered 
should  he  venture  to  sing  when  his  bird 
enemies  were  most  active.      This  con- 
sideration will  explain  equally  well,  of 
course,    why    the     arboreal     katydids, 
Microcentrum,  Amblycorypha  and  Cyr- 
tophyllus,  are    silent  in    the  day   time 
and  why  the  only  one  of  the  group  that 
sings  in  the  day  time  is  terrestrial  rather 
than  arboreal.     The  case  of  Conoceph- 
alus  robustus  offers  a  still  better  illus- 
tration of  the  truth  of  this  theory.    This 
species  lives  both  upon  trees  and  in  the 
grass  ;  but  while  its  song  may  be  heard 
in  the  grass  while  the  sun  is  high,   I 
have  never  heard  it  from  trees  until  after 
dark. 

25.  Conocephalus  ensiger  Harr. 
This  species  is  common  in  Northern  Il- 
linois from  the  first  of  August  until 
frost.  It  occurs  as  frequently  along  the 
weedy  roadsides  and  in  the  gardens  of 
suburbs  as  in  the  country.  Its  song  is 
a  loud  rasping  zip-zip-zip  repeated  in- 
definitely. It  does  not  begin  to  sing 
until  dark. 

26.  Conocephalus  nebrascensis  Bru- 
ner.  Is  a  less  common  species  than  the 
preceding ;  not  reported  farther  east 
than  Illinois,  but  occurring  as  far  west 
as  Nebraska.  It  is  more  shy  in  its  hab- 
its than  ensiger^  never  being  found,  so 


far  as  I  am  aware,  about  the  streets  of  a 
town.  Like  both  of  the  other  species 
occurring  here  it  seems  to  have  a  great 
liking  for  Johnston  grass,  a  species  of 
Andropogon  ;  but  it  is  by  no  means  par- 
ticular in  its  habitat,  as  it  may  be  found 
in  little  colonies  in  weedy  or  grassy  pla- 
ces throughout  the  locality  it  inhabits. 
\{  ensiger  may  be  said  to  sing  the  first 
part  of  the  song  of  Orchelimum  vulgarcj 
the  well-known  zip-ztp-zip-ze-e'e-e^  ne- 
brascensis  may  be  said  with  equal  truth 
to  sing  the  last  part  of  the  song,  that  rep- 
resented by  the  ze-e-e-e ;  but  the  sound 
is  much  more  resonant,  being  really 
in  quality  much  more  like  the  song  of 
a  Cicada,  but  not  so  loud  and  without 
a  swell.  It  begins  to  sing  earlier  in 
the  evening  than  ensiger, 

27.  Conocephalus  robustus  Scudd. 
My  cabinet  contains  a  single  specimen 
of  this  species  captured  on  the  sand-hill 
referred  to  below.  Its  song  is  indistin- 
guishable from  that  of  dissimilis.  The 
specimen  mentioned  above  was  captured 
the  28th  of  August. 

All  the  species  of  Conocephalus  seem 
to  possess  more  intelligence  than  is 
usual  in  Orthoptera  and  they  are  about 
the  most  difficult  of  the  order  to  ap- 
proach. In  escaping  they  usually  slip 
or  fall  into  the  grass  instead  of  jumping 
or  flying ;  but  they  seem  to  fully  under- 
stand that  they  are  very  well  protected 
by  their  color  and  form.  If  approached 
very  cautiously  they  often  remain  quite 
still  upon  the  stem  of  grass  upon  which 
you  have  surprised  them  with  the  usu- 
ally well-founded  expectation  that  you 
will  not  be  able  to  distinguish  them  from 
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the  green  herbage  around.  If  they  think 
it  worth  while  to  make  some  active 
movement  to  escape,  they  will  frequently 
slip  round  on  the  other  side  of  the  stem 
and  walk  down  to  the  ground  or  off 
upon  another  plant.  Unlike  most  Or- 
thoptera  they  do  not  use  their  front  legs 
in  holding  to  the  mouth  the  thing  upon 
which  they  feed.  Instead  of  biting  they 
seem  to  wrench  or  tear  away  pieces  from 
the  stems  or  leaves. 

28.  Thyreonotus  pachytnerus  Burm. 
This  is  the  first  Orthopteron  hatched 
in  the  spring  in  northern  states.  It 
may  be  easily  recognized  by  the  gray 
top  and  shining  black  sides  of  its  pro- 
notum  and  by  its  very  long  and  slender 
antennae.  Very  little  seems  to  be 
known  of  its  habits,  but  in  captivity  it 
shows  a  decided  taste  for  animal  food, 
and  it  may  be  not  unreasonable  to  sup- 
pose that  it  is  at  least  partly  carnivo- 
rous in  the  wild  state.  It  is  found  usu- 
ally in  shaded  ravines,  upon  the  bare 
ground  or  the  trunks  of  trees  or  under 
rotten  logs.      Fijst  appearance,  Aug.  9. 

29.  Xiphidhim  fasciatum  De  Geer. 
Abundant  everywhere,  in  blue-grass 
meadows  especially.  Its  song  is  a  faint 
echo  of  that  of  Orchelimum  vulgar  evixtYi 
the  ^^ zip-zip''*  omitted.  It  is,  I  believe, 
the  first  of  the  green  grasshoppers  to 
reach  maturity  and  its  faint  little  quaver 
is  the  first  note  of  the  great  chorus  that 
sounds  in  all  the  meadows  from  the 
first  of  August  until  the  first  of  October 
or  until  cold  weather.  I  have  captured 
this  species  as  early  as  the  first  of  July. 

30.  Xiphidium  brevipe^tne  Scudd. 
This  is  a  much   less   common    species 


than  the  preceding  but  it  is  not  rare  in 
damp  meadows.  It  first  appears  here 
about  the  middle  of  August. 

31.  Xiphidium  ensiferum  Scudd.  I 
have  obtained  numerous  specimens 
about  Moline  which  I  refer  to  this  spe- 
cies with  certainty,  but  in  many  cases  I 
have  the  greatest  difficulty  in  deciding 
whether  others  should  be  referred 
to  this  or  the  preceding  or  still  other 
species.  Both  species  apparently  may 
have  the  under  side  of  the  posterior 
femora  armed  with  spines  and  both 
seem  to  have  forms  in  which  there  is  a 
peculiar  modification  of  the  grasping 
organs  of  the  male.  Further  study  may 
enable  me  to  tell  certainly  whether  they 
are  two  or  more  or  only  one  species.  I 
have  two  forms  which  I  place  here  that 
have  wings  and  elytra  extending  much 
beyond  the  knees. 

32.  Xiphidium  ^ip,'^  A  single  speci- 
men which  is  apparently  deformed  has 
the  ovipositor  growing  out  of  the  upper 
side  of  the  apex  of  the  abdomen  with 
the  convex  side  up.  In  shape  and  size 
it  resembles  the  preceding  species  but 
the  ovipositor  is  curved  instead  of 
straight  and  two  and  one  half  times  as 
long  as  the  body. 

33.  Xiphidium  striatum  Scudd.  Not 
rare  in  places  similar  to  those  frequented 
by  brevipenne  and  ensiferum.  It  is 
found  from  the  first  of  August  to  the 
middle  of  October  or  later.  My  cabinet 
contains  a  single  specimen  of  this  spe- 
cies with  elytra  extending  to  the  knees 
and  with  the  wings  .25  of  an  inch 
longer. 

34.  Xiphidium   nemorale    Scudd. 
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This  is  a  wood  species.  It  is  found  most 
commonly  on  sparsely  wooded  and 
rather  barren  hillsides.  It  is  almost 
equal  in  size  to  strictum.  The  elytra 
of  the  males  are  unusually  ample  al- 
though not  longer  than  the  abdomen 
and  the  veins  of  the  stridulating  appara- 
tus are  conspicuously  large.  The  song 
is  louder  than  that  oifasciatum ;  it  con- 
sists of  two  parts,  the  first  a  short 
abrupt  note  which  is  very  well  repre- 
sented by  the  syllable  zip^  the  second  is 
the  i2i.w\X\2iX  ze-e-e  which  lasts  about  half 
a  second  and  is  made  from  one  to  five 
times ;  the  zip  is  not  repeated.  I  have 
not  found  it  at  Moline  earlier  than  Au- 
gust 20th. 

35-  Orchclimum  vulgar e  Harr. 
Abundant  throughout  tlie  State.  1  have 
heard  its  note  as  early  as  the  21st  of 
July.  Its  song  is  the  familiar  zip-zip- 
zip-zip^  ze  e-e-e-e.  The  staccato  first 
part  is  repeated  about  four  times,  usu- 
ally about  twice  a  second  ;  the  ze-e-e-e 
continues  frf>m  two  or  three  to  twenty 
or  more  seconds. 

36.  Orchclimum glaberrimum  Burm. 
This  species  is  very  like  the  last  and  is 
very  probably  nothing  more  than  a  va- 
riety of  vulgar e.  While  it  seems  to  be 
const.intly  larger  and  more  robust  it  has 
the  same  form  of  pronotum.  The  wings 
arc  of  the  same  length  relative  to  the 
elytra,  the  posterior  femora  are  similar 
in  form,  relatively  of  the  same  size,  and 
destitute  of  spines  on  the  under  side. 
The  two  stripes  on  the  disk  of  the  pro- 
notum are  not  uncommon  in  vulgare,  I 
have  a  single  specimen  from  Ethngham 
county,  which  is  south  of  the  center  of 
the  Stiite. 


37.  Orckelimum  longipenne  Scudd. 
This  species,  if  I  have  correctly  deter- 
mined it,  is  very  like  vulgare  with  long 
wings.  It  has,  however,  proportionally 
shorter  legs,  longer  wings,  with  the 
elytra  considerably  shorter  than  the 
wings  instead  of  equalling  them  as  in 
vulgare.  It  is  much  less  common  than 
the  last  mentioned  species  but  it  is  not 
rare  and  is  found  in  similar  situations  at 
the  same  time. 

38.  Orckelimum  concinnum  Scudd. 
I  have  a  number  of  specimens  which  I 
refer  to  this  species  though  the  females 
with  one  or  two  exceptions  difllsr  in 
coloration  in  a  marked  manner  from 
typical  specimens.  The  specimens  re- 
ferred to  are  almost  completely  infus- 
cated  with  the  elytra  lighter  or  even 
green  apically  and  the  tarsi  distinctly 
green.  But  one  specimen,  a  male,  has 
the  brown  stripe  extending  down  over 
the  face.  I  have  captured  them  as  early 
as  the  second  week  in  August.  They 
are  partial  to  low,  damp  or  swampy 
meadows. 

39.  Orckelimum  nigripes  Scudd. 
This  handsome  species  is  about  as  com- 
mon at  Moline  as  vulgare.  It  is  not  at 
all  shy  but  is  likely  to  be  found  in  the 
grass  or  shrubbery  about  the  house.  It 
even  shows  a  preference,  I  have  thought, 
for  human  society.  During  the  past 
summer  an  instance  came  under  my  ob- 
servation of  one  keeping  a  place  over 
the  wooden  finish  of  a  doorway  for 
more  than  a  week.  If  he  ate  during 
that  time  he  must  have  been  obliged  to 
leave  his  post  to  satisfy  his  hunger,  and 
he  probably  returned  many  times  to  the 
place.     The  song  is  difficult  to   distin- 
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guish  with  certainty  from  that  of  vul- 
gar ehwX.  usually  the  zip-zip  is  repeated 
only  once  or  twice  very  rapidly  and  the 
ze-e-e-e'e  does  not  continue  so  long.  The 
earliest  recorded  date  for  it  here  is  the 
ist  of  August. 

40.  Orchelimum  silvaticum  r\,sip,  A 
species  occurs  here  not  very  rarely  that 
I  have  thought  until  recently  to  be  O. 
agile  De  Geer,  but  a  careful  compari- 
son with  typical  specimens  of  that  spe- 
cies shows  so  many  points  of  difference 
that  I  think  they  should  be  considered 
specifically  distinct. 

Length  of  body  ^  70  J  .70;  length  of 
elytra  $  .60  to  .70  J  .56  to  .70;  length  of 
posterior  femora  $  .59  J  .59;  length  of  an- 
tennae S  9  22;  length  of  ovipositor  ?  .32. 
Very  similar  to  agile  but  diflferent  in  the  fol- 
lowing particulars :  The  elytra  and  wings  are 
shorter  and  in  the  male,  at  least,  the  latter 
do  not  exceed  the  former.  The  posterior 
femora  are  relativelj^  shorter  and  less  atten- 
uated apically  though  similarly  armed  with 
about  three  small  spines  on  the  under  side 
of  the  apical  half.  The  pronotum  is  con- 
spicuously larger  and  the  lateral  lobes  are 
decidedly  wider  at  the  humeral  sinus.  The 
brownish  stripes  on  the  disk  of  the  pronotum 
are  more  remote  from  each  other.  In  the 
proportions  of  the  body,  pronotum,  hind 
femora,  wings  and  elytra  this  species  ap- 
proaches vulgare  much  more  closely'  than 
agile  but  it  can  be  separated  at  once  from  the 
former  by  the  presence  of  the  spines  on  the 
under  side  of  the  hind  femora. 

I  found  tiiis  Orchelimum  first  on  corn 
afterw  rds  more  commonly  in  open 
places  in  woods.  Its  stridulation  is  quite 
distinct  from  th.it  of  vulgare.  It  con- 
sists of  the  same  two  elements  but  the 
zip  is  repeated  many  times  very  rapidly 


so  as  to  make  almost  a  continuous  sound 
and  the  ze-e-e-e  is  comparatively  short 
and  very  constant  lasting  about  eight 
seconds.  The  first  part  of  the  song  lasts 
from  three  to  five  seconds.  I  have  not 
taken  this  species  before  the  7th  of 
Sep  ember. 

41.  Orchelimum  volantum  n.  sp.  A 
second  species  occurs  here  which  I 
think  has  not  been  described  unless  I 
am  mistaken  in  my  identification  of 
longipennis.  In  this  case  the  supposed 
new  species  might  be  the  latter.  The 
specimens  which  I  refer  to  longipennis 
ag^ee  in  every  particular  with  the  de- 
scription of  that  species  and  the  new 
species  does  not  agree  in  the  characters 
given  and  it  has  so  many  characters 
strikingly  different  from  any  Orchel- 
imum that  I  know  that  I  think  there 
can  be  little  risk  in  making  a  synonym 
if  I  describe  it. 

Length  of  body,  i  .72  ?  x.04;  length  of 
elytra  $  i  ^  i-4o;  length  of  wings  $  1.12 
5  1.50;  length  of  posterior  femora  $  .66  J 
.88;  length  of  antennae  $  2.25  ?  2.50; 
leni(th  of  ovipositor  .44.  The  general  col- 
or is  green  with  the  usual  brown  band  on 
the  head  and  pronotum  very  incomplete. 
On  the  disk  of  the  pronotum  it  divides  into 
two  stripes  which  form  almost  a  complete 
ellipse  enclosing  a  short  stripe  on  the 
front  part  of  the  disk  while  on  the  poste- 
rior part  these  stripes  diverge  but  do  not  ex- 
tend bejond  the  principal  sulcus.  The  pro- 
notum is  of  medium  size,  with  the  lateral 
lobes  well  rounded  on  their  lower  border  and 
the  humeral  sinus  deep.  The  vertex  is  de- 
cidedly turned  up  at  the  tip  and  the  occiput 
is  flat  so  that  the  top  of  the  head  is  strongly 
concave.  The  elytra  and  wings  are  very 
long  and  narrower  in  proportion  than  in  any 
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other  Orchelimum.  The  elytra  are  so 
strongly  reticulate  that  they  look  rough.  In 
the  female  they  are  peculiar  in  having  the 
anal  field  form  a  distinct  angle  (as  in  Scud- 
deria)  with  the  rest  of  the  elytra.  In  the 
male  they  are  peculiar  in  that  the  posterior 
vein  of  the  stridulating  apparatus  is  trans- 
verse instead  of  oblique  as  in  the  other  spe- 
cies and  only  half  the  length  of  the  adjacent 
vein  on  the  right  instead  of  twice  as  long  as 
it  is  usually.  The  posterior  femora  are 
slender  and  armed  below  on  the  posterior 
half  with  several  small  spines.  The  ovipos- 
itor of  the  female  is  long,  slightly  curved  on 
its  upper  side  and  slenderly  acute. 

This  very  marked  and  handsome  spe- 
cies I  found  on  the  banks  of  Rock  River 
near  Cleveland  in  Henry  County.  The 
specimens  upon  which  this  description 
is  based  were  found  in  a  clump  of  rank 
growing  Sagittaria  variabilis  which 
grew  in  the  angle  of  an  old  wall  that 
had  once  formed  a  part  of  the  founda- 
tion of  a  mill.  A  peculiarity  in  the 
stridulation  attracted  my  attention  and 
led  to  the  discovery  of  this  as  well  as 
the  preceding  species.  I  was  passing 
this  forementioned  clump  of  weeds  in  a 
canoe  when  the  peculiar  stridulation  fell 
upon  my  ear  and  I  at  once  proceded  to 
investigate  the  cause.  These  specimens, 
unlike  any  Orchelimum  with  which  I 


am  acquainted,  flew  about  from  one 
broad  leaf  to  another.  The  song  has  a 
new  note  in  it.  It  may  be  represented 
as  follows :  zip-zip  kr-ze-e^e  kr-ze-e-e^ 
the  last  part  of  the  song  not  lasting 
more  than  a  half  to  three  quarters  of  a 
second  and  is  always  preceded  by  the 
sound  which  I  represent  imperfectly  by 
kr.  I  have  found  this  species  in  no 
other  place  and  it  must  be  very  rare  as 
its  unusual  note  would  have  betrayed  it 
to  me  if  I  had  ever  been  near  it.  Two 
males  and  two  females  taken  August 
19th. 

41.  (Ideopsylla  nigra  Scuild.  I  have 
found  this  species  not  uncommon  in 
woods  from  the  first  to  the  middle  of 
June. 

42.  Ceuthophilus  nt acuta tus  Say.  A 
rare  species  at  Moline,  a  few  specimens 
taken  in  June. 

43.  Ceuthophilus  laiens  ^cudd.  Not 
uncommon  in  the  latter  part  of  June. 

44.  Ceuthophilus  niger  {})  Scudd, 
I  have  a  single  immature  specimen 
which  I  refer  to  this  species. 

45.  *  Ceuthophilus  gracilipes  Scudd. 
Mr.  S.  H.  Scudder  gives  Southern  Illi- 
nois as  a  locality  for  this  species.  I 
have  not  identified  it. 


Marine  Insects.  Those  interested  in 
this  somewhat  restricted  field  will  find  in  last 
year's  Revue  biologique  of  Lille  an  interest- 
ing contribution  to  the  subject  by  Prof.  R. 
Moniez,  entitled  Acariens  et  insectes  marins 
des  c6tes  du  Boulonnais.  Six  species  of 
Thysanura  of  four  genera,  one  of  Coleoptera 
(Micralymma)  and  one  of  Diptera  (Chiron- 
omus)  are  recorded. 


The  trustees  op  Dartmouth  college 
have  recently  established  in  the  agricultural 
department  a  chair  of  entomology  and  zo- 
ology, and  filled  it  by  the  election  of  Dr. 
Clarence  M.  Weed,  now  in  charge  of  the 
entomological  department  of  the  Ohio  Ex- 
periment Station  at  Columbus.  Professor 
Weed  is  also  editor  of  the  entomological  de- 
partment of  the  American  naturalist. 
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ON  THE   LIFE-HISTORY    OF    DIABROTICA    12-PUNCTATA   OLIV. 


BY    H.    GARMAN,    LEXINGTON,    KY, 


This  insect  is  deserving  of  especial 
attention  just  now  because  it  appears  to 
be  undergoing  a  change  of  habit  similar 
to  those  undergone  in  the  past  by  sev- 
eral other  native  American  insects,  and 
probably  due  to  the  destruction,  by  the 
cultivation  of  land  and  by  grazing,  of 
the  wild  plants  upon  which  it  has  hith- 
erto subsisted.  This  explanation  of  its 
sudden  appearance  recently  over  a  wide 
extent  of  territory  as  a  corn-infesting 
insect  seems  to  me  the  only  one  war- 
ranted by  the  published  facts  of  its  his- 
torv. 

Until  1S8S  Diabrotica  I2'punctata 
did  not  appear  in  the  literature  of  eco- 
nomic entomology  as  an  important  en- 
emy of  any  of  our  staple  crops.  Mr. 
B,  D.  Walsh,  writing  in  1866  (Pract. 
ent.,  V.  I,  no)  and  referring  to  the 
beetle,  states  that  "it  isvei*y  injurious  to 
flowers  especially  to  Dahlias,"  and  in- 
fers that  it  is  in  part  responsible  for  an 
injury  to  the  leaves  of  melons,  cucum- 
bers and  other  plants,  of  which  one  of 
his  correspondents  complains. 

In  1 868  Walsh  and  Riley  (Am.  ent. 
v.  I,  227)  in  reply  to  a  correspondent  in 
Bushberg,  Missouri,  wrote  of  the  same 
beetle,  ''The  yellow  beetle  with  twelve 
black  spots  which  we  herewith  illustrate 
(Fig.  168,  twice  natural  size)  and 
which  has  been  so  destructive  to  your 
water  melons  and  Hubbard  squashes,  is 
the  i2-spotted  Diabrotica."  In  the  same 


place  in  reply  to  R.  D.  Parker  of  Man- 
hattan, Kansas,  these  authors  state  that 
insects  sent  to  them  for  determination 
are  also  D,  I2'pufictata. 

In  1870  Prof.  C.  V.  Riley  (2d  Mis- 
souri Report,  66)  wrote  that  the  beetle 
'*may  often  be  found  embedded  in  the 
rind  of  both  melons,  cucumbers  and 
squashes,"  a  statement  which  is  re- 
peated in  1872  by  Mr.  E.  B.  Reed  (Ent. 
SQc.  Ont.,  Report  for  1S71,  91). 

Prof.  S.  A.  Forbes  somewhat  extends 
the  knowledge  of  the  food-habits  of  the 
beetle  by  recording  in  his  first  report  as 
State  Entomologist  of  Illinois  (p.  104) 
that  it  was  observed  Aug.  i,  1882,  feed- 
ing on  the  pollen  of  corn  and  on  the 
blossoms  of  clover. 

One  of  the  most  notable  cases  of  in- 
jury by  the  beetle  is  that  reported  in  1888 
by  the  editors  of  Insect  life  (v.  i,  58). 
In  an  orchard  at  Hernden,  Virginia, 
planted  chiefly  in  1887,  young  apricot 
and  plum  trees  are  stated  to  have  been 
badly  injured  in  late  April  and  early 
May  by  the  beetles,  which  devoured 
the  leaves  as  they  unfolded.  The  land 
on  which  the  trees  were  planted  was 
mostly  in  corn  in  1887,  but  a  half  acre 
had  been  in  melons.  In  concluding 
their  notice  the  authors  use  the  follow- 
ing words : 

'*It  is  safe  to  say,  however,  that  this  occur- 
rence is  exceptional,  and  that  it  depended 
almost  entirely   upon  the   peculiar  circum- 
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stance  of  a  young  orchard  having  been 
planted  close  to  a  last  year's  melon  patch, 
which  wa*  not  replanted  this  year.  The  bee- 
tles undoubtedly  bred  upon  the  melons  last 
season  and  hibernated  in  large  numbers. 
The  present  spring,  finding  no  more  appro- 
priate food  at  hand  they  took  to  the  young 
plums  and  apricots  merely  as  a  substitute. 
We  have  little  fear,  therefore,  that  a  new 
habit  has  been  formed." 


What  basis  the  authors  had  for  the 
positive  statement  that  the  beetles  bred 
upon  the  melons  I  am  unable  to  say, 
but  it  is  more  than  probable  from  what 
is  now  known  of  the  life-history  of  the 
insect  that  many  of  the  beetles  had  de- 
veloped instead  on  the  roots  of  the  corn. 

These  references  and  quotations  will 
ser\'e  my  purpose  of  presenting  the  in- 
sect as  it  was  known  to  entomolosrists 
during  the  time  which  they  cover.  It  is 
to  be  noticed  that  no  reference  is  made 
to  the  lar\'a  except  that  implied  in  the 
statement  made  by  the  editors  of  Insect 
life  to  the  effect  that  the  beetles  breed 
upon  melons.  If  these  authors  had 
known  at  the  time  their  notice  was  writ- 
ten that  larval  Diabrotica  I2'punctata 
feed  on  the  roots  of  corn  we  may  assume 
that  they  would  have  mentioned  it  in 
reporting  a  case  in  which  the  relation 
betA^'een  the  injury  to  the  trees  and  the 
corn- infesting  habit  is  so  evident. 

During  the  years  1882  and  1883  Prof. 
S.  A.  Forbes  made  a  thorough  study  of 
the  related  D,  longicornis^  which 
affects  the  roots  of  corn  in  Illinois  and 
other  middle  states.  In  this  region  D, 
I2'punctata  is  a  very  common  species, 
occurring    everywhere    in  gardens  and 


fields  on  flowers.  With  the  thorough 
examination  of  insects  from  the  roots  of 
corn  which  to  my  knowledge  was  made 
by  him,  it  is  altogether  unlikely  that  it 
would  have  escaped  notice  if  its  larvae 
had  then  been  present  in  any  numbers 
in  corn  flelds. 

In  the  report  for  18S7  (published  in 
1888)  of  the  Entomologist  of  the  Na- 
tional Department  of  Agriculture,  Mr. 
F.  M.  Webstei  states  in  a  brief  notice 
that  while  in  Louisiana  in  18S6 : 

**We  frequently  heard  of  fields  of  young 
corn  being  seriously  injured,  during  some 
seasons,  by  a  small  white  worm  which  at- 
tacked the  roots,  usually  during  April.  From 
the  description  given  us  of  the  pest  and  its 
manner  of  attacking  the  plants,  we  first 
thought  it  might  be  the  larva  of  D.  longi- 
cornis^  as  the  habitat  of  chat  species  is  known 
to  extend  southward  to  Central  America.  On 
April  12  of  the  present  year  [1887]  we  were 
enabled  to  solve  the  problem  by  finding  con- 
siderable numbers  of  these  larvae  in  a  field  of 
corn  in  Tensas  Parish,  La.,  where  they  were 
working  considerable  mischief  by  killing  the 
young  plants.  As  observed  by  us,  their 
mode  of  attack  differed  from  that  of  their 
northern  congener  in  that  they  did  not  ap- 
pear to  attack  the  fibrous  roots  or  bury  them- 
selves in  longitudinal  channels  excavated  in 
the  larger  roots.  On  the  contrary,  they  bur- 
rowed directly  into  the  plants  at  or  near  the 
upper  whorl  of  roots,  which  almost  invariably 
resulted  in  the  death  of  the  plant.  .  .  .  Both 
of  these  fields  had  produced  cotton  the  pre- 
ceding year.  The  adult  beetles  were  fre- 
quently seen  before  we  observed  the  larvae, 
but  they  were  not  abundant  about  the  plants 
in  the  corn  fields,  being  usually  on  the  yellow 
blossoms  of  a  species  of  Aster  which  springs 
up  in  cultivated  grounds  early  in  the  spring 
in  great  abundance.  No  pupae  were  found, 
although  careful  search  was  made  for  them." 


30 


PSYCHE. 


[Fcbruaiy  1891. 


The  above  is  the  earliest  notice  of  D. 
J 2'punctata  as  a  corn  insect  of  import- 
ance which  I  have  seen.  Unfortunately 
the  writer  does  not  state  whether  his 
conclusion  as  to  the  author  of  the  injury 
was  the  result  of  inference,  or  was  ar- 
rived at  by  carrying  the  larvae  through 
their  transformations.  From  the  fact 
that  he  had  not  found  pupae  up  to  the 
time  of  writing,  it  is  proper  to  assume 
that  the  transformations  were  not  ob- 
served. As  a  possible  clue  to  one  of  the 
original  food-plants  of  the  larva  atten- 
tion is  directed  to  the  fact  that  he  found 
the  beetles  abundant  on  an  Aster 
growing  on  cultivated  ground.  (From 
its  yellow  color  the  plant  would  appear 
to  belong  to  some  other  genus. )  If,  as  is 
not  unlikely  from  an  observation  made 
by  Prof.  Lugger  and  reported  farther 
on,  the  plants  observed  by  Mr.  Webster 
are  attacked  by  the  larvae,  the  fact 
may  have  an  important  economic 
bearing. 


During  the  years  1889  and  1890  the 
injury  from  larvae  to  corn  attracted  at- 
tention over  a  wide  area  of  country.  To 
my  knowledge  it  has  been  witnessed  in 
Virginia,  Alabama,  Mississippi,  Louis- 
iana, Arkansas,  Kentucky,  Illinois, 
Indiana  and  Ohio. 

My  own  observations  began  July  15, 
18S9,  and  have  continued,  as  other  work 
permitted,  to  the  present  time.  A  brief 
notice  of  the  insect,  its  habits  and  stages, 
was  printed  in  the  Louisville  Home  and 
Farm,  Sep.  i,  1889,  and  i"  November 
of  the  same  year  was  followed  by  a  more 
elaborate  account  of  the  transformations 
and  descriptions  of  the  stages,  presented 
before  a  meeting  of  the  Association  of 
official  economic  entomologists  at  Wash- 
ington. (See  Insect  life,  v.  2,  179.) 
The  latter  paper  is  embodied  in  what 
follows,  with  the  addition  of  observa- 
tions made  during  the  winter  of  18S9- 
90,  and  the  spring  of  1890. 

{JTo  be    continued.) 


THE     PARTIAL    PREPARATORY    STAGES    OF     HETEROPACHA 

RILEYANA    HARVEY. 


BY    G.    H.    FRENCH,    CARBONDALE,    ILL. 


In  1887  I  found  larvae  of  this  species 
feeding  on  the  honey  locust  in  two 
stages  of  their  growth.  At  the  time  I 
was  feeding  quite  a  number  of  other 
larvae  and  did  not  make  so  full  notes  of 
these  as  could  be  desired,  but  what  I 
did  make  are  as  follows : 

Length f  .45  inch.  The  body  flattened  be- 
neathf  the  back  rounded,  head  small,  a  fringe 
of  white  hairs  on  each  side  of  the  body.  Color 


reddish  brown  with  an  indistinct  dorsal  stripe 
of  a  more  distinct  red,  a  stigmatal  blackish 
stripe ;  head  black,  with  1^ longitudinal  fulvous 
line  each  side  of  the  middle  and  a  transverse 
line  of  the  same  about  the  middle  of  the 
front. 

Next  to  last  stage  : — Length  at  moult  .60 
inch.  Shape  as  in  the  preceding.  Brownish 
red  on  the  dorsum,  but  joints  8  and  9  gray  on 
the  sides  leaving  only  a  narrow  dorsal  brown- 
ish red  stripe;  joint  6  gray  but  less  distinct, 
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the  whole  side  gray  tinged  and  the  borders 
of  the  dorsal  stripe  of  clear  color  outlined  hy 
grtj  touches ;  a  dorsal  line  of  clearer  color 
indicated  on  the  anterior  joints;  between 
joints  3  and  4  and  between  4  and  5  on  the 
dorsum  a  yellow  transverse  stripe  that  is  hid 
when  the  larva  is  at  rest;  the  head  is  less 
distinctly  marked  than  at  the  other  stage; 
the  lateral  fringe  pink  tinted.  The  dorsal 
strips  is  more  of  a  distinct  red  than  the  gen- 
eral ground  color. 

An  interesting  parasite  was  bred  in 

this  stage  from  one  of  these  larvae,  but 

at  the  time  of  writing  it  is  misplaced 

so  that  I  can  not  now  say  what  it  is.  Its 

manner  of  pupation  was    as    follows: 

When  ready  to  spin  its  cocoon  it  burst 

open  the  under  side  of  the  host  so  that 

the  skin  of  the  dead  Heteropacha  larva 

formed  a  cover  for  the  upper  side  of  the 

cocoon.      The   ends  of  the  dead  larva 

were   shrunken,  but  the  middle  where 

used  as  a  cover  for  the  cocoon  was  three 

times  as  broad  across  as  the  living  larva 

had  been.  The  pupal  period  of  the  para- 


site was  8  days,  from  May  20  to  May  28. 

Last  stage — Length,  1.05  inches.  Striped 
with  7  yellow  stripes,  a  dorsal,  subdorsal, 
suprastigmatal,  and  substigmatal,  the  first 
two  quite  dark  almost  orange,  the  other  two 
paler  and  much  narrower.  The  space  be- 
tween the  dorsal  and  subdorsal  black ;  a  white 
patch  between  the  joints  breaks  the  subdorsal 
stripe  and  extends  almost  to  the  dorsal. 
Sides  gray.  Venter  pale  yellow,  dull,  a  black 
patch  to  each  joint.  Head  black,  a  short 
transverse  buff  streak  in  front;  top  of  joint  2 
black;  short  hair  all  over  the  bodv  but  not 
enough  to  very  much  obscure  the  colors,  the 
hair  on  the  upper  part  of  the  body  mostly 
black  but  that  along  the  sides  above  the  legs 
gray. 

The  pupal  period  of  the  moth  was  15 
days,  from  May  22  to  June  6.  This 
was  the  period  of  the  first  one  that 
pupated.  Several  others  were  raised 
but  their  periods  were  not  noted.  They 
continued  to  hatch  to  July  17,  some 
being  in  the  larva  state  when  the  first 
one  emerged  as  an  imago. 


Smerinthus  astylus. — A  brood  of  twen- 
ty-four raised  this  past  season,  showed  some 
variations  from  those  of  last  year. 

Eggs  laid  July  29th  and  30th. 

Hatched— Aug.  8th. 

1st  moult — Aug  i6th. 

2nd  moult — Aug.  22d. 

3rd  moult — Aug.  29th. 

4th  moult — Sept.  5th. 

Most  stopped  eating  Sept.  14th,  and  pupa- 
ted Sept.  i8th  to  30th,  varying  much  in 
length  of  time  required  for  this  change.  All 
these  periods  were  shorter  in  1890  than  in 
1889,  except  that  between  2nd  and  3rd ' 
moults.  But  three  of  the  larvae  kept  on 
feeding  till  Oct.  i5th^-one  dying  just  before 
that  date.     There  was  much  greater  variation 


in  color  in  this  brood.  Twenty  were  much 
more  marked  with  red  than  those  of  last  year, 
while  four  had  no  red,  even  on  the  caudal 
horn !  Three  of  these  four  were  the  three 
which  continued  feeding  after  the  others  had 
pupated.  Every  one  lost  the  **bifid  tip"  of 
the  caudal  horn  so  that,  in  the  last  stage,  no 
one  could  imagine  that  it  had  ever  been 
bifid.  Ida  M.  Eliot,  Caroline  G.  Soule. 

Prothoracic  Wings. — M.  Charles  Brongn- 
iart  of  Paris  has  just  published  in  the  Bul- 
letin of  the  Soci^t^  philomathique  two  plates 
representing  three  insects,  differing  consid- 
erably in  structure,  found  in  the  rich  carbon- 
iferous beds  of  Commentry,  France,  two  of 
which  show,  besides  fully  developed  meso- 
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thoracic  and  metathoracic  wings,  a  pair  of 
prothoracic  wings,  bearing  much  the  same 
relation  to  the  others  as  the  mesothoracic 
tegmina  of  tropical  Phasmidae  bear  to  their 
metathoracic  wings.  They  are  short  subtri- 
angular  lobes  having  a  well  defined  basis 
which  is  narrower,  sometimes  much  nar- 
rower, than  the  parts  beyond,  and  from  which 
course  three  or  four  radiating  nervuhes.  Al- 
though on  these  individuals  these  parts 
spread  laterally  like  the  wings  behind  them, 
and  are  sometimes  so  broad  at  base  as  to  ap- 
pear at  first  sight  rather  as  lateral  lobes  of 
the  prothorax  (especially  in  an  English  car- 
boniferous insect  described  by  Woodward, 
which  Brongniart  also  places  here)  M. 
Brongniart  believes  that  they  were  movable 
and  could  be  extended  backward  along  the 
body,  so  as  to  cover  the  base  of  the  mesotho- 
racic wings.  As  to  the  question  which  nat- 
urally arises,  whether  these  members  are  to 
be  regarded  as  atrophied  organs  and  therefo/e 
presuppose  a  progenitor  equipped  with  three 
pairs*  of  fully  developed  and  similar  thoracic 
wings,  M.  Brongniart  prefers  to  wait  for  fur- 
ther paleoniological  facts.  One  recalls  in 
this  connection  the  discussion  between  Haase 
and  Cholodkovsky  in  the  Zoologischer  an- 
zeiger,  Nos.  235,  239  and  244. 

A  Hint  from  Embryology. — Mr.  Wm. 
M.  Wheeler  has  enriched  entomology  by  a 
very  interesting  and  suggestive  paper  on 
the  appendages  of  the  first  abdominal  seg- 
ment in  insect  embryos  (Trans.  Wise.  acad. 
6ci.,v.  3,  pp.  87-140,  pi.  1-3).  Besides  his 
own  observations  on  Phyllodromia,  Peri- 
planeta,  Mantis,  Xiphidium,  Cicada,  Zaitha 
and  Sialis,  he  gives  a  rdsum^  of  the  observa- 
tions of  others  and  discusses  the  probable 
original'function  of  these  appendages  among 
the  ancestral  insects  when  they  must  have 
extended  to  postembryonal  life.  Showing 
that  in  view  of  their  origin  from  the  ectoderm 
they  must  have  been  either  respiratory  or- 
gans, sense  organs,  or  glands,  he  reviews  the 
arguments  for  each  hypothesis  pro  and  con 


and  concludes  in  favor  of  the  last;  he  is  fur- 
ther inclined  to  regard  them  as  having 
probably  been  odoriferous  glands  and  his 
ingenious  arguments  in  favor  of  this  view 
will  be  found  of  interest  to  all  entomologists. 
He  proposes  for  these  organs,  which  he  notes 
to  have  been  found  only  in  the  Heterometab- 
ola,  the  name  of  Adenopodia,  a  name  which 
demands  the  acceptance  of  the  glandular  hy- 
pothesis. Considering  the  variety  that  he 
shows  has  already  been  found  in  the  nature 
of  the  adenopodia,  a  fruitful  field  of  investi- 
gation is  opened,  in  which  there  is  plenty  of 
room  for  many  workers. 

.  Kolbb's  introduction  to  the  study  of 
insects  is  slow  in  publication.  Begun  early 
in  1889.  it  W&8  to  be  completed  in  six  or  seven 
small  monthly  parts.  The  fifth  part  has  just 
appeared  and  the  second  of  the  twelve  divi- 
sions of  the  book  is  not  half  finished,  so  much 
more  extensive  is  our  author's  performance 
than  his  promise.  The  present  part  (pp.  225- 
272)  deals  with  the  mouth-parts  of  the  suck- 
ing insects  and  the  structure 'of  the  wings. 
In  the  former,  under  the  bibliography  of  the 
Lepidoptera,  we  miss  reference  of  any  kind 
to  either  of  Edward  Burgess's  papers,  the 
most  important  ever  published.  In  the  latter 
there  is  no  reference  to  Saussure's  paper 
on  the  folding  of  the  wings  of  cockroaches, 
but  there  will  be  found  a  good  account  of 
Adolfs  views.  There  are  23  wood-cuts  in  the 
text  of  this  part,  mostly  original. 

Dr.  Anton  Fritsch  of  Prag,  has  recently 
described  in  Vesmir,  a  popular  Bohemian 
journal  of  natural  history, the  case  of  a  caddis 
fly  from  the  permian  formation,  and  it  may 
be  regarded  as  the  oldest  indication  of  the 
Phryganidae  yet  brought  to  light. 

Eggs  of  Lycaenidae — Doherty  of  Cincin- 
nati has  carried  the  study  of  the  eggs  of 
eastern  Lycaeninae  so  far  as  to  propose,  in 
the  Journal  of  the  Asiatic  Society  of  Bengal 
for  1889,  four  divisions  to  the  Theclini,  based 
principally  upon  characteristics  drawn  from 
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the  egg,  though  he  points  out  several  accom- 
panying features  in  the  adult.     They  are  as 
follows : — 
^%%  large,  tubercular,  indentations  obscurely 

hexagonal      Apknaeus  group. 

Egg  similar,  not  tubercular •.^(7»ifra^r<?»/. 
Egg  small,  tubercular,  indentations  sharply 

cut,  usually  trigonal     ....  Thecla  group. 
Egg  small,  spiny,  indentations    sharply  cut 

tetragonal     A  rhopala  group. 


PROCEEDINGS    OF    SOCIETIES. 

CAMBRIDGE  ENTOMOLOGICAL  CLUB. 

ID  February,  1888.— The  135th  meeting 
was  held  at  61  Sacramento  St.  Mr.  S.  Hen- 
shaw  was  chosen  to  preside,  and  Mr.  G. 
Dtmmock  chosen  secretary  pro  tern. 

Mr.  Roland  Thaxter  of  Cambridge,  Mass., 
was  elected  to  active  membership. 

Mr.  J.  H.  Emerton  read  his  address  as  re- 
tiring president,  having  been  unable  to  be 
present  at  the  January  meeting.  The  ad- 
dress was  entitled  *'The  study  of  species 
and   the  study  of  cells"  (see  Psyche,  v.  5,  p. 

77-78). 

Mr.  C.  W.  Woodworth  exhibited  his  col- 
lection of  North  American  Cicadidae,  which 
contains  all  the  described  species.  Numer- 
ous notes  were  given  upon  the  distribution 
and  other  peculiarities  of  each  species. 

Mr.  J.  H.  Emerton  showed  mites  taken 
from  a  lizard  and  made  some  remarks  upon 
their  peculiarities. 

Mr.  Emerton  also  showed  drawings  of  the 
cribellum  and  calamistrum  of  various  species 
of  Cinifionidae.  These  organs  are  used  by 
these  spiders  for  curling  their  web  to  make 
it  sticky.  He  also  showed  drawings  of  the 
feet  of  certain  species  of  spiders. 

Mr.  S.  Henshaw  showed  a  fine  specimen 
of  a   vegetable  parasite  (Sphaeria)   from  a 


New  Zealand  species  of  Cossus  or  Hepialus. 

Dr.  H.  A.  Hagen  spoke  of  the  early  stages 
of  the  Odonata  and  especially  of  a  pupa 
skin  of  a  large  Libellula  from  China  that  he 
had  lately  examined.  In  this  species  the 
palpi  did  not  meet,  but  each  had  five  or  six 
teeth  comparable  to  a  comb.  Otherwise  the 
insect  belongs  near  Macromia,  and  this  pe- 
culiarity of  an  earlier  stage  furnished  the 
text  for  a  discussion  of  how  far  position  in 
classification  should  be  governed  by  the 
earlier  stages  of  animals  and  how  far  by  adult 
characters  only.  The  discussion  was  partici- 
pated in  by  several  members. 

9  March,  1888.— The  136th  meeting  of  the 
Club  was  held  at  6r  Sacramento  St.  Mr. 
J.  H.  Emerton  was  chosen  chairman. 

Mr.  S.  H.  Scudder  invited  the  Club  to  hold 
its  meetings  hereafter  at  his  laboratory,  and 
offered  shelf  room  for  its  library;  both  offers 
were  accepted  with  thanks. 

Mr.  J.  H.  Emerton  spoke  of  Mr.  McCook's 
observations  on  the  habits  of  Mygale  hentzii 
while   kept  in  confinement  (see  Psyche,  v. 

5.  P-  55)- 

Dr.    H.    A.   Hagen  said  that  a  specimen  of 

Ixodes  in  his  possession,  taken  from  the  ear 
of  a  man  in  July,  1887,  was  still  living, 
though  it  had  been  without  food  for  a  pe- 
riod of  nearly  eight   months. 

Mr.  S.  H.  Scudder  showed  a  series  ot 
maps  giving  the  distribution  of  New  Eng- 
land butterflies,  and  called  attention  to 
some  curious  points  in  the  range  of  several 
species. 

Mr.  C.  W.  Woodworth  described  retractile 
processes  on  the  abdominal  segments  of  the 
larva  of  Craesus  latitarsus.  and  suggested 
that  they  were  probably  defensive  in  func- 
tion. Discussion  on  similar  organs  fol- 
lowed. 

Dr.  H.  A.  Hagen  spoke  of  the  larva  of 
Glyptus  sulcatus  found  in  the  nests  of  white 
ants  in  south  Africa. 

13  April,  1888.— The  137th  meeting  of  the 
Club  was  held  at  156  Brattle  St.  Mr.  S.  H. 
Scudder  was  chosen  chairman. 
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Mr.  C.  W.  Woodworlh  recorded  the  cap- 
ture in  the  south-western  states  of  Atracto- 
cerus  braziliensis.  The  venation  is  peculiar, 
bearing  a  closer  resemblance  to  that  of  the 
Meloidae  than  to  that  of  the  clavicorns. 
The  species  is  distributed  from  Brazil  to 
Mexico,  and  this  specimen,  if  taken  in  the 
United  States,  is  probably  from  Texas. 

Mr.  S.  Henshaw  thought  the  label  rather 
suspicious.  He  stated  that  Gorham  says  in 
the  Biol^gia  Centrali-Americana  that  the 
large  size  of  the  eyes  and  readiness  with 
which  this  insect  flies  to  the  light  indicate 
parasitism. 

Mr.  Wood  worth  stated  that  on  pres- 
sure being  applied  to  Campcnotus  fensylvan- 
icus  a  drop  of  what  was  apparently  water 
was  exuded  from  the  alimentary  tract. 

Mr.  S.  H.  Scudder  read  a  paper  on  the 
distribution  of  Anosia  plexippus. 

Dr.  H.  A.  Hagen  stated  that  a  species  named 
by  him  as  Libellula  vacua  was  identical  with 
Cordulia  Untneri^  and  has  occurred  in  Mani- 
toba and  the  northwest  and  at  Centre,  N.  Y. 
He  also  said  that  Aeschna  grandis  which  has 
been  taken  at  Hoboken  also  occurs  in  Onta- 
rio. 

Mr.  S.  H.  Scudder  remarked  on  the  analo- 
gy which  the  distribution  of  Cordulia  It  nine- 
ri  bore  to  that  of  Rusticus  scudd€rit\  which 
occurs  in  Labrador,  Manitoba,  the  Saschat- 
chawan  up  to  Great  Slave  Lake,  and  also  at 
Centre,  N.  Y. 

II  May,  1888.— The  Club  met  at  156  Brattle 
St.  Mr  Samuel  Henshaw  was  chosen  chair- 
man and  Mr.  S.  H.  Scudder,  secretary. 

Dr.  H.  A.  Hagen  exhibited  illustrations 
and  specimens  of  the  early  stages  of  the 
species  of  Blepharocera  which  Fritz  Mliller 
has  found  living  in  rapid  currents  in  southern 
Brazil,  remarkable  for  the  suckers  attached 
to  each  segment  of  the  abdomen,  by  which 
it  is  enabled  to  withstand  the  rapidity  of  the 
stream.  Dr.  Hagen  also  gave  an  account  of 
our  knowledge  of  the  history  of  the  several 
species  and  in  the  same  connection  exhibited 
the  larvae  of  Blepharocera  found  by  Mr.  H 


G.  Hubbard  in  the  streams  of  Michigan. 

Dr.  Hagen  also  announced  the  discovery 
of  the  larva  of  an  unknown  species  of  Sisyra 
in  northern  Illinois,  and  oflTered  some  re- 
marks on  the  peculiar  structure  of  this  larva. 

Mr.  C.  W.  Woodworth  mentioned  finding 
a  very  interesting  larva  of  Stratiomys  which 
used  its  palpi  as  locomotory  organs. 

Mr.  S.  H.  Scudder  called  the  attention  of 
the  Club  to  the  completion  of  the  Rev.  Mr. 
Eaton's  monographs  of  the  Ephemeridae, 
the  last  part  of  which  had  been  received 
within  a  few  days.  A  discussion  ensued,  in 
which  accounts  were  given  of  the  immense 
numbers  of  single  species  of  Ephemeridae 
sometimes  seen. 

Mr.  Scudder  also  exhibited  a  Hemerobiu» 
taken  in  the  house  since  the  last  meeting, 
in  which,  contrary  to  what  is  customary  in 
the  Hemerobidae,  a  cross  vein  united  the 
subcosta  and  radius  near  the  tip,  though  the 
neuration  of  the  two  wings  of  the  spe- 
cimen did  not  agree. 

He  also  read  from  his  forthcoming  work 
on  New  England  butterflies  a  chapter  on  the 
life-history  of  Anosia  plexippus^  with  special 
reference  to  the  annual  recolonization  of  New 
England  from  the  south. 

Mr.  Woodworth  gave  an  account  of  species 
of  the  group  Typhlocybidae;  five  genera  are 
known  in  the  whole  world,  all  of  them  found 
in  North  America,  where  we  have  about 
thirty  species. 

Mr.  Holmes  Hinkley  stated  that  he  had  ob- 
tained an  immense  number  of  cut  worms 
from  a  greenhouse  adjoining  his  residence^ 
where  they  were  now  appearing  upon  the 
surface  every  night,  attacking  the  pansies 
and  geraniums,  and  were  supplied  to  him  in 
large  numbers  by  the  proprietor. 

The  librarian  announced  that  the  Club's 
library  was  now  stored  and  arranged  on 
shelves  in  a  room  adjoining  that  in  which 
the  meeting  was  held,  where  they  will  be 
kept  for  the  present,  and  be  accessible  to 
the  members  on  every  Tuesday  evening  as 
well  as  at  the  Club  meetings. 
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A  GENERAL    SURVEY  OF  THE    MODES   OF  DEVELOPMENT  IN 

INSECTS  AJNTD   THEIR  MEANING.* 


The  mode  of  development  in  all  of 
the  first  series  of  orders  from  1-1 X  [see 
Psyche  v.  6,  p.  13]  is  as  a  rule  direct, 
and  this  necessarily  unites  the  Thysanu- 
riform  larva,  when  it  is  present,  more 
or  less  closely  with  the  adult  stages, 
and  the  adults  are  apt  to  show  traces  of 
this  connection  in  the  retention  of  cer- 
tain primitive  characteristics.  The  ab- 
sence of  a  waist  or  deep  constriction  be- 
tween the  thdt'ax  and  the  abdomen  is  due 
to  the  fact  that  the  junction  with  the 
metathorax  remains  in  most  adults  as  it 
is  in  the  larva  and  in  Thysanura.  The 
mouth  parts  also  are  for  biting,  except 
in  the  highly  specialized  Hemiptera,  in 
which,  although  the  suctorial  character- 
istics of  these  parts  are  developed  early, 
the  larvae,  with  this  exception,  have 
what  may  be  called  a  Thysanuriform 
stage.  The  highly  specialized  adults 
of  groups  having  indirect  development 
(Coccidae)  are  not  exceptions  to  this 
rule,  and  retain  to  a  recognizable  de- 
gree the  primitive  form  of  the  lar\'ae. 

The  second  series  of  orders  from  X- 
XVI  have,  as  a  rule,  more  complicated 
modes  of  development,  introducing  va- 
rious intermediate  and  often  extraordi- 
nary stages,  such  as  grubs,  caterpillars. 


•From  Guides  for  Science  Teaching,  No.  V^III.    By 
Alpbeus  Hyatt  and  J.  M.  Arms. 


etc.  Following  Brauer  and  some  other 
entomologists,  we  have  regarded  these 
as  more  or  less  degraded  modifications 
of  the  primitive  Thysanuriform  larva, 
but  have  spoken  of  them  collectively  as 
the  secondary  larval  stages.  They  ap- 
pear subsequently  to  the  Thysanuriform 
stage,  when  that  is  present,  or  between 
the  ovarian  and  pupal  stages  when  that 
is  absent.  The  pupal  stage  is  similar 
to  that  of  the  first  series  of  orders  in  all 
respects  except  that,  as  a  rule,  it  is  in- 
capable of  motion,  or  is  what  is  called 
quiescent,  and  is  usually  more  or  less 
protected.  The  complicated  develop- 
ment of  individuals  in  the  second  series 
of  orders  has  led  several  authors  to  des- 
ignate the  first  series  of  orders  as  Ame- 
tabola,  and  the  second  series  as 
Metabola. 

The  use  of  the  term  ''ametabola,"  as 
applied  to  the  orders  from  I  to  IX,  in- 
volves an  exaggeration,  since  it  implies 
that  they  have  no  metamorphoses ; 
whereas,  as  pointed  out  by  Comstock 
and  others,  the  Coccidae  have  a  ''com- 
plete*' series  of  metamorphoses,  or  in- 
direct development,  even  including  a 
quiescent  pupal  stage  in  the  develop- 
ment of  the  only  winged  form,  tlie 
male.  The  quiescence  of  the  pupal 
stage  loses  much  significance  in  view  of 
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this  exception,  and  also  when  it  is  noted 
that  an  extra  quiescent  larval  stage  may 
occur  in  the  second  scries  of  orders,  as 
in  some  beetles,  whose  extraordinary 
habits  render  two  quiescent  stages  es- 
sential in  their  development. 

It  is  a  remarkable  fact  that,  as  a  rule, 
the  larvae  of  the  second  or  specialized 
series  of  orders  have  the  habit  of  feeding 
voraciously.  In  this  way  the  lan'ae 
store  up  fats  and  food  matters  in  their 
own  bodies  in  preparation  for  the  qui- 
escent and  helpless  pupal  stage,  during 
which  they  live  upon  these  accumula- 
tions, they  being  taken  up  by  the  cells 
of  the  tissues  and  used  in  building  up 
the  organs  and  parts  of  the  adult.  The 
pupal  stage  is  passed,  as  a  rule,  in  more 
or  less  sheltered  situations,  and  it  is 
either  enclosed  in  a  special  covering,  a 
cocoon,  woven  by  the  animal,  or  else 
protected  by  one  acquired  through  the 
moulting  and  hardening  of  its  own  cut- 
icle. The  difference  between  this  last 
and  the  ordinary  process  of  moulting 
consists  in  the  retention  of  the  moulted 
skin,  the  animal  shrinking  within  it  for 
shelter  as  its  fatty  parts  are  consumed, 
instead  of  casting  it  off  altogether. 

Lubbock,  in  his  Origin  and  meta- 
morphoses of  insects,  has  shown  that 
the  inactivity  of  the  pupa  in  the  second 
•  series  of  orders  is  not  a  novel  condi- 
tion, but  a  mere  prolongation  of  the 
shorter  periods  of  inactivity  which  ne- 
cessarily accompany  every  change  of 
skin  or  moult.  These  facts  and  the  ob- 
vious want  of  any  common  structural 
difl'erences  in  the  quiescent  pupae,  as 
compared  with  the  similar  stages  of  ac- 


tive pupae,  show  that  quiescence  must 
be  reckoned  as  a  habit  of  resting  from 
active  exertion  during  a  more  or  less 
prolonged  period  of  their  growth  which 
has  been  acquired  by  the  more  special- 
ized forms  of  insects,  not  only  generally 
among  the  members  of  the  second  series 
of  orders,  but  also  by  many  among  the 
first  series.  The  degraded  larvae  of  in- 
dividuals in  these  specialized  forms  are 
as  a  rule  farther  removed  structurally 
from  their  own  adults,  than  in  forms 
having  a  direct  mode  of  development, 
and  the  changes  to  be  gone  through  be- 
fore reaching  the  adult  stage  are  greater 
and  more  numerous.  The  habits  of  the 
animal  during  the  pupal  stage  have  con- 
sequently changed  in  proportion  to 
these  requirements  from^he  active  to 
the  quiescent  condition. 

There  are  other  series  of  facts  equally 
important  and  significant.  While  the 
'J'hysanuriform  stage  is  present  more  or 
less  in  Coleoptera  and  Neuroptera, 
which  have  the  indirect  mode  of  develop- 
ment, it  is  absent  in  the  orders  from 
XII  to  XVI  inclusive,  having  been  re- 
placed by  the  secondary  larval  stages  in 
accordance  with  the  law  of  acceleration 
in  development. 

The  tendency  of  the  more  specialized 
forms  in  the  orders  I  to  IX  to  accelerate 
the  development  of  the  earliest  stages  is 
shown  in  various  ways.  In  the  grass, 
hoppers,*  Mantidae,  etc.,  the  inheri- 
tance of  the  adult  peculiarities  of  the 
type   affects  the    young  at  such   early 

*Packard's  illustrations  on  p.  60  of  his  Entomnlugy 
for  beginners  give  an  excellent  series  of  one  species^ 
Caloptenus  femur-  rubrum 
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stages  that,  as  has  been  described  above, 
the  primitive  larval  Thysanuriform  stage 
is  skipped  or  omitted  from  the  develop- 
ment. 

In  Coleoptera  and  in  the  highly  spe- 
cialized orders  of  insects  (XI  to  XVI) 
a  novel  and  disturbing  influence  appears, 
due  to  the  extraordinary  importance  of 
the  functions  of  larval  life.  This  period 
in  the  larger  number  of  groups  in  other 
classes  of  animals  is  much  less  variable 
than  the  adult  stage,  and  it  is  really  very 
often  a  mere  vehicle  for  the  record  and 
transmission  of  hereditary  characters. 
In  some  of  the  orders  of  insects,  how- 
ever, it  is  as  efficient  for  the  manifesta- 
tion of  new  modifications  and  adaptive 
characters  as  the  adult,  and  often  per- 
haps more  variable.  ']*his  is  an  excep- 
tional rather  than  the  usual  aspect  of 
the  larval  stages,  and  makes  the  study 
of  insects  remarkably  difficult  and  inter- 
esting. 

Sometimes  in  the  orders  I  to  IX  (Coc- 
cidae,  Cicada),  as  well  as  more  gener- 
ally in  X  to  XVI,  the  larvae  carry  the 
line  of  development  and  modification  a 
long  way  outside  of  what  can  be  termed 
the  normal  or  direct  course,  but  these 
deviations  lead,  as  a  rule,  back  again 
through  similar  pupae  to  the  same  goal 
in  the  imago,  a  typical  adult  insect. 
Epicauta,  the  blister-beetle,  is  a  good 
example.  Fig.  98  shows  the  active  Thy- 
sanuriform larva,  and  Figs.  102,  106, 
107,  the  grub-like  larva  which  passes 
through  two  stages  before  becom- 
ing the  true  pupa  that  transforms 
into  the  imago.  These  complica- 
tions were  probably  due  originally  in 


each  type  to  the  plastic  nature  of  the 
organism,  which  enabled  it  to  fit  itself 
to  different  conditions  and  surroundings 
during  its  passage  through  the  younger 
stages  of  growth.  The  history  of  para- 
sites, whose  loss  of  parts  and  correlative 
modifications  are  plainly  adaptations  to 
the  nature  of  the  surroundings  in  all 
branches  of  the  animal  kingdom,  shows 
this  to  be  sound  reasoning.  Among  some 
of  these  types  there  are  all  kinds  of  meta- 
morphoses and  very  complicated  modes 
of  development,  so  that  it  is  not  difficult 
to  surpass  even  those  of  insects.  One 
can  apply  a  similar  nomenclature  and 
the  same  laws  in  explanation  of  the 
often  curious  and  sometimes  extraordi- 
nary metamorphoses,  and  these  changes 
are  often,  as  in  Taenia,  accompanied 
by  corresponding  acceleration  and  loss 
of  primitive  stages.  The  curious  trans- 
formations of  Echinodermata  are  plainly 
adaptations  of  the  larvae  to  a  free  life 
in  the  water  before  they  become  attached 
or  sink  to  the  bottom  and  begin  their 
proper  life  as  crawlers.  In  this  class 
there  are  a  number  of  examples  of  accel- 
eration (Comatula,  Spatangoids,  etc.). 
Such  life-histories  and  those  of  Epi- 
cauta, Sitaris  and  Meloe  among  beetles 
which  run  out  the  gamut  of  changes 
from  the  simplest  Thysanuriform  lar\'a 
through  several  grub  stages  to  the  qui- 
escent pupa,  show  that  the  most 
complicated  metamorphoses,  called  hy- 
permetamorphoses  by  entomologists, 
must  have  arisen  in  response  to  the 
changes  of  the  surroundings.  No  other 
hypothesis  can  account  for  the  number, 
variety,  and  novelty  of  these  metamor- 
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phoses  and  their  suitability  to  the  num- 
ber, variety,  and  novelty  of  the  changes 
in  the  surroundings  and  the  correspond- 
ing changes  in  habits  of  the  larvae  at 
different  stages  of  growth. 

The  occupation  of  the  larval  stages 
by  strange  and  curious  forms,  like  cat- 
erpillars, grubs,  etc.,  naturally  attracts 
attention  and  at  first  makes  one  wonder 
at  the  apparent  eccentricities  of  nature's 
ways.  But  in  reality  they  serve  to 
throw  a  strong  side  light  upon  the  nor- 
mal mode  of  action  of  the  laws  of  hered- 
ity, and  show  us  that,  in  spite  of  its 
enormous  conservative  force,  heredity 
is  subservient  to  the  effects  of  habit  or 
use  of  parts. 

That  these  secondary  larval  forms  are 
more  reduced,  although  more  special- 
ized organisms  than  the  primitive  Thy- 
sanuriform  larvae,  has  already  been 
stated.  Among  Coleoptera  and  Neu- 
roptera  this  is  obvious  whenever  the 
Thysanuriform  and  secondary  adaptive 
forms  are  present  in  the  growth  of  the 
same  individual.  No  one  can  compare 
the  swollen,  soft,  round-bodied  grubs 
with  the  active  Thysanuriform  larva, 
especially  when  occurring  in  the  growth 
of  the  same  beetle,  without  realizing 
that  the  former  is  due  to  specialization 
by  reduction.  That  their  structures, 
although  degraded  by  this  process,  are 
suitable  to  the  conditions  under  which 
they  live  has  been  pointed  out  by  many 
writers ;  notably,  Graber,  Riley,  Lub- 
bock, and  Packard.  This  reduction 
becomes  still  more  apparent  when  we 
regard  the  larvae  of  Diptera  and  the 
grubs  of  the  weevils  among  Coleoptera, 


the  latter  being  generally  without  legs, 
and  the  former  also  deficient  in  these 
organs  and   in  large  part  without  a  dif- 
ferentiated head.     If  these  or  the  cater- 
pillars or  other  secondary  larval  forms 
similar  to  them  were  isolated,  and  their 
subsequent    development     into    pupae 
and  adults  unknown,  naturalists  would 
no   admit  that  they  possessed  close  affin- 
ities with  the  adult  insects  of  the  same 
groups,   and  they  would  be  considered 
as    more    rudimentary   or    simpler   in 
structure  than  any  Thysanuran  or  Thy- 
sanuriform larva.     In  the  most  special- 
ized forms  of  Coleoptera,  the  weevils, 
the  early  development  of  a  footless  grub, 
a  reduced  form  similar  to  the  maggot  of 
the  Diptera,   replaces  both  the  Thysa- 
nuriform larva  and  also  the  active  six- 
footed   grub   of  the    normal  groups  of 
beetles.     The  Insecta  furnish  such  ap- 
parently isolated  examples,  and,  on  ac- 
count  of  the   absence   of  intermediate 
forms,  it  has  been  supposed  that  these 
could  be    put   in  evidence   against   the 
derivation  of  the  orders  of  which  they 
were   members  from  Thysanura,  as  has 
been  stated  above  with  reference  to  the 
saltatorial  Orthoptera,  but  the  researches 
of  Brauer,   Packard,  and  Lubbock,  de- 
monstrating  that   the  secondary  larval 
stages,  grubs,  maggots,  etc.,  are  modi- 
fications  of  the    Thysanuriform   larval 
stages,  sliow  that  this  use  of  them  can- 
not be  admitted.     If  this  be  granted,  it 
becomes  possible  to  account  for  the  phe- 
nomena as  follows.     The  modified,  and 
adaptive,  larval  characters  of  the  grubs, 
caterpillars,  etc.,  having  become  fixed 
in  the  organization  of  such  groups  as 
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the  weevils  among  Coleoptera,  and  in 
some  whole  orders,  as  in  the  Lepidop- 
tera  and  Diptera,  have  been  inherited 
at  such  early  stages  in  accordance  with 
the  law  of  acceleration  in  development 
that  they  have  replaced  the  useless  Thy- 
sanuriform  stage.  In  other  words,  the 
absence  of  this  primitive  larval  stage  in 
the  young  of  many  specialized  forms  of 
insects'  now  living  is  due  to  the  tendency 
to  earlier  inheritance  of  the  later  ac- 
quired, adaptive  characters  of  the  secon- 
dary larval  forms. 

It  is  very  imp>ortant  for  these  consid- 
erations to  notice  that  after  the  insects 
possessing  the  indirect  modes  of  devel- 
opment have  passed  through  their  re- 
ductive secondary  larval  stages,  they 
return  to  the  more  normal  or  direct 
mode  of  development  in  the  pupa.  In 
doing  this,  they  clearly  illustrate  the 
exceptional  and  adaptive  nature  of  their 
deviations  from  the  direct  mode  during 
the  larval  stages,  and  show  that  this  re- 
sumption of  the  older  beaten  path 
marked  out  by  heredity  is  essential  in 
order  that  a  typical  hexapod  form  may 
be  evolved  in  the  adult  stage.  The 
pupa  is  always  a  six-legged  form,  with 
the  legs  more  or  less  developed,  and 
being  common  to  all  insects,  whether 
quiescent  or  active,  is  really  a  part  of 
the  direct  mode  of  development  wher- 
ever it  occurs.  It  is  as  universal  and 
essential  as  are  the  typical  ovarian  and 
adult  stages.  Indirect  development  is, 
therefore,  composite.  It  is  first  a  devia- 
tion in  the  larva  from  the  direct  mode, 
and  then  a  return  in  the  pupa  of  the 
direct  mode,  and  this  return  necessarily 


brings  the  organism  back  again  into  the 
normal  line  of  evolutionary  changes, 
and  the  normal  form  of  insect  is  the  re- 
sult of  this  return  and  the  resumption 
of  progressive  specialization. 

The  reverse  of  this  process,  i,  e. 
when  direct  development  is  not  re- 
sumed, is  shown  in  the  case  of  parasites 
like  the  female  of  Stylops. 

If  it  be  true  that  the  stages  of  develop- 
ment in  individuals  are  abbreviated  rec- 
ords of  the  modifications  undergone  by 
the  group  during  its  evolution  in  time, 
and  that  as  a  rule  the  characteristics  of 
adults  of  the  more  generalized  or  primi- 
tive forms  of  any  order,  or  even  of 
smaller  divisions,  in  all  groups  of  the 
animal  kingdom,  show  a  tendency  to 
occur  in  the  young  of  more  specialized 
forms  of  the  same  group  or  division,  it 
follows,  that  in  each  natural  group  the 
specialized  forms  have  been  evolved 
from  the  generalized  forms.  This  ten- 
dency to  accelerate  and  abbreviate  the 
record  preserved  by  heredity  in  the 
growth  and  development  of  each  indi- 
vidual can  be  understood  if  one  imagines 
a  series  of  forms  evolving  in  time.  First, 
the  representatives  of  the  simple,  primi- 
tive ancestor;  then  one  form  after 
another  coming  into  being  successively 
would  each  introduce  some  novel  modi- 
fications, according  to  its  place  in  time 
and  the  structural  series.  These  modi- 
fications being  inherited  at  earlier  stages 
in  descendants  than  those  in  which  they 
originated  in  the  ancestral  forms,  would 
crowd  upon  the  characteristics  already 
fixed  by  heredity  in  the  growth  of  the 
young.     By  and  by,  as  characteristics 
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accumulated,  it  would  become  not  only 
inconvenient  to  repeat  all  the  character- 
istics of  its  ancestors,  but  it  would  be  a 
physical  impossibility  for  any  individual 
to  reproduce  them  all  in  the  same  suc- 
cession in  which  they  had  arisen ;  life 
would  not  be  long  enough  nor  vital  pow- 
ers strong  enough  to  accomplish  such  a 
process.  Nature  provides  for  such 
emergencies  by  a  law  of  replacement ; 
and  as  stated  above,  when  a  part  or 
characteristic  becomes  useless,  if  it 
stand  in  the  way  of  the  development  of 
other  parts  or  other  characteristics  of  the 
same  part,  it  is  replaced  to  a  greater  or 
less  degree  by  the  newer  and  more  useful 
modifications.  This  is  the  rule  so  far 
as  relates  to  an  ordinaiy  normal  series 
of  forms  when  such  a  series  can  be 
traced  with  abundant  materials  through 
a  sufficiently  long  period  of  geologic 
time,  as  has  been  repeatedly  shown  by 
Cope  and  one  of  the  authors.  Made 
confident  by  such  experiences  we  do 
not  hesitate  to  apply  it  to  the  insects 
where  positive  evidence  of  this  sort  is 
not  yet  forthcoming. 

If  this  be  correct,  it  is  evident  for  ex- 
ample that  the  sucking-tube  and  other 
correlative  internal  modifications  origi- 
nated in  the  pupal  or  adult  stages  of  the 
primitive  Hemipteron,  then  became 
fixed  in  the  organization  of  the  order, 
and  arc  now  inherited  at  an  early  age, 
having  replaced  or  driven  out  the  ances- 
tral, primitive,  perhaps  Thysanuriform 
mouth  parts  from  the  lar\'al  stage.  The 
assumption  that  the  sucking  mouth  parts 
originated  in  the  pupal  or  adult  stages 
is    considered     probable,    because,    al- 


though there  are  many  exceptions,  char- 
acteristics usually  originate  in  the  later 
stages  in  other  branches  of  the  animal 
kingdom.  In  Lepidoptera  and  Diptera, 
which  resemble  the  Hemiptera  in  hav- 
ing the  highly  modified  mouth  parts 
with  a  tubular  arrangement,  these  char- 
acteristic peculiarities  are  confined  to 
the  later  stages  of  development,  and  are 
not  found  in  their  larvae.  The  larvae 
of  Hemiptera  are  also  decidedly  Thy- 
sanuriform, and  that  they  originated 
from  a  modified  Thysanuroid  form 
having  biting  mouth  parts  in  the  larvae 
and  sucking  mouth  parts  in  the  later 
stages,  seems  to  be  indicated  by  this 
fact.  We  have  already  seen  in  such  ex- 
amples as  the  locusts,  etc.,  that  an  earlier 
development  in  the  inheritance  of  the 
characters  of  adults  may  effectually  ob- 
literate the  Thysanuriform  larva,  and 
in  the  Coleoptera,  Neuroptqra,  etc.,  that 
it  is  the  earlier  inheritance  of  the  vsec- 
ondary  larval  characteristic  which  ac- 
complishes this  result.  In  no  case  do 
the  pupal  or  adult  characteristics  become 
accelerated  in  development  so  as  to  re- 
place the  larval  stage  in  the  second  se- 
ries of  orders  except  in  parasites  such 
as  the  parasitic  Pupipara  (ticks) .  The 
young  are  in  some  of  these  species  born 
as  pupae,  and  the  ovarian  and  larval 
stages  are  passed  within  the  mother.* 
As  a  rule,  then,  the  orders  having  in- 

•Among  the  orders  having  the  direct  mode  of  develop- 
ment a  similar  case  to  the  Pupipara  is  to  be  found  in 
the  plant  lice.  These  beings  vivip;irous,  the  younjr  arc 
born  in  an  advanced  st^ig^*,  and  arc  in  reality,  although 
wingless,  comparable  with  active  pupae.  In  the  case 
of  the  sexually  perfect  forms  which  emerg^e  from 
pseudova,  they  are,  .iccording  to  Comstock,  in  a  still 
more  advanced  condition. 
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direct  modes  of  development  do  not 
show  to  any  marked  extent  acceleration 
in  the  inheritance  of  adult  or  adolescent 
(pupal)  characters,  but,  on  the  contrary, 
the  characteristics  of  these  later  stages  re- 
main remarkably  constant  in  the  ages 
at  which  they  are  inherited.  They  do 
not  encroach  up>on  or  replace  the  larval 
stage  to  any  very  marked  extent,  as  in 
the  examples  cited  above,  among  the 
Orthoptera  or  Hemiptera.  This  might 
be  considered  as  fatal  to  the  application 
of  the  law  of  acceleration,  and  this 
would  be  the  case  if  that  law  were  any- 
thing more  than  the  expression  for  a 
general  result  of  causes  which  underlie 
the  action  of  heredity.  One  of  these 
causes  is  what  we  have  already  expressed 
as  a  law  of  replacement. 

Two  modifications  cannot  occupy  the 
same  space,  and  the  secondary  larval 
forms  having  become  fixed  in  the  organ- 
ization, they  hold  their  own  in  the  de- 
velopment of  individuals  against  the  en- 
croachment of  the  pupal  and  adult 
characters  by  virtue  of  their  suitability 
and  the  conser\'ative  power  of  heredity. 
The  few  cases  in  which  acceleration  of 
the  pupal  stages  at  the  expense  of  the 
larval  stages  does  take  place  in  the  sec- 
ond si-ries  of  orders  seem  to  show  this, 
since  they  occur  not  in  the  normal  forms 
having  the  ordinary  habitat,  but  in  par- 
asites like  the  Pupipara. 

Teachers  who  read  Sir  John  Lub- 
bock's interesting  chapter  on  the  Nature 
of  metamorphoses  will  find  opposite 
views  expressed  in  regard  to  the  rank 
of  metamorphoses,  and  these  may  con- 
fuse them  unless  explained.     He  speaks. 


on  page  41,  of  the  maggots  of  flies  as 
belonging  "to  a  lower  grade**  of  meta- 
morphoses than  the  grubs  which  have 
biting  mouth  parts  and  heads,  and  of 
the  caterpillar  as  on  a  higher  level  than 
the  vermiform  lai-vae  of  Diptera  and 
Hymenoptera.  This,  literally  trans- 
lated, means  that  larvae,  like  those  of 
the  grubs  of  most  Coleoptera  and  Lep- 
idoptera,  have  heads,  mouth  parts,  and 
legs  which  have  not  yet  suffered  from 
reduction ;  but  in  speaking  of  these  as 
"lower  grade,*'  Lubbock  makes  a  mis- 
take in  systematic  perspective.  If,  as 
he  holds,  the  secondary  larvae  are  all 
primarily  the  outcome  of  the  Thysanu- 
ran  form,  they  are  all  what  he  ought  to 
call  "higher  grade,'*  being  more  spe- 
cialized and  farther  removed  from  this 
primitive  insect  standard  than  the  larvae 
of  the  more  generalized  or  first  series  of 
orders.  The  same  and,  we  think,  more 
philosophical  mode  of  dealing  with  the 
facts  leads  to  the  corollary  that  among 
themselves  the  larvae  of  the  more  spe- 
cialized orders  are  really  "higher,**  if 
the  use  of  this  word  is  considered  essen- 
tial, or  more  specialized  in  proportion 
to  the  extent  of  their  structural  devia- 
tion from  the  Thysanuran  standard. 
Thus  the  larvae  of  Diptera  are,  as  a 
rule,  more  specialized  than  any  other, 
and  have  to  be  set  on  the  extreme  lefl 
in  our  table  on  thi^  account.  The  words 
"higher  and  lower  grade"  are  extremely 
confusing,  since  they  embrace  three  dif- 
ferent classes  of  ideas, — anatomical  and 
physiological  facts  and  telcological  no- 
tions. Nature  leads  us  along  lines  of 
modification     which      sometimes     rise 
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through  continuous  progressive  special- 
ization to  more  and  more  differentiated 
structure  with  correspondingly  increased 
functional  powers,  or  larger  or  different 
fields  of  work.  At  other  times  it  may 
lead  us  in  a  wave  line,  which  follows  a 
devious  course,  rising  part  of  the  time 
til  rough  progressive  specialization,  and 
then  falling  for  another  period  of  time 
through  specialization  by  reduction. 
If  tlie  animals  under  consideration  be 
parasites,  they  may  continue  on  this 
descending  plane  both  in  the  growth  of 
the  individual  and  the  evolution  of  the 
group.  Nevertheless  the  resulting  ad- 
ult is  not  necessarily  of  "low  grade"  in 
any  scientific  scheme  of  arrangement 
founded  upon  the  principles  of  evolu- 


tion. It  is,  however,  farther  removed 
from  the  primitive  type,  and  is  extremely 
specialized.  The  use  of  the  aesthetic 
terms  '*low"  and  ''high"  have  come 
from  a  period  in  the  history  of  our  sci- 
ence when  nature  was  made  to  assume 
a  rigidly  progressive  aspect,  each  divi- 
sion of  the  animal  kingdom  representing 
a  finger-post  pointing  towards  the  so- 
called  perfect  animal,  man,  each  rising 
higher  and  higher  in  the  scale  of  per- 
fection whose  standard  was  the  human 
organization.  Such  artificial  ideas  re- 
venge themselves,  and  words  become 
their  ready  instruments,  first  to  express 
what  is  false,  and  then  to  help  in  bind- 
ing the  mind  with  the  conservative  fet- 
ters of  habit. 


ON  THE  LIFE    HISTORY   OF  DIABROTICA  12-PUNCTATA,   OLIV. 


BY    H.    GARMAN,    LEXINGTON,    KY, 


(  Concluded  from  p.  JO.) 


THE    INJURY   TO   CORN. 

The  larva  of  this  insect  works  much 
like  its  congener,  D,  longicornis^  com- 
monly destroying  the  roots,  but  often 
also  working  on  the  underground  part 
of  the  stalk.  The  larva  of  D,  longi' 
corn  is  often  makes  a  longitudinal  bur- 
row in  a  root  leaving  little  outward  trace 
of  its  presence.  The  larval  D,  I2'punc' 
tata  has  not  been  observed  to  work  in 
this  manner,  the  roots  being  mined  and 
channeled      irregularly,     often      bored 


through  from  side  to  side,  or  even  com- 
pletely devoured  where  the  worms  are 
abundant.  Very  few  fields  in  Kentucky 
are  entirely  free  from  injury,  and  many 
are  affected  very  injuriously,  the  damage 
being  perceptible  to  casual  observation 
in  the  retarded  growth,  and,  as  the  sea- 
sons advance,  in  the  prostration  of  in- 
fested corn  by  the  winds.  As  a  rule  the 
injury  is  greatest  on  land  that  retains 
moisture  longest.  On  high  and  well- 
drained  land  it  is  not  so  prevalent.     In 


March  1S91.] 


PSYCHE. 


45 


all  these  respects  it  agrees  with  the  re- 
lated com  root-worm  of  the  North. 

I  have  not  observed  thus  far  that  its 
abundance  has  any  relation  to  the  land 
having  been  previously  in  com.  The 
northern  species,  it  will  be  remembered, 
is  commonly  most  abundant  on  old  corn 
land.  'IVoofthe  worst  infested  fields 
examined  in  1S89  were,  one  in  tobacco, 
and  the  other  in  oats,  in  18S8.  A  third 
field,  in  com  in  18S7  and  iSSS,  was  in 
oats  in  the  spring  of  18S9,  these  to  be 
followed  the  same  season  by  a  late  plant- 
ing of  com.  This  difference  in  the  in- 
juries of  the  tvvo  corn  root-worms  is  to 
be  attributed  to  the  fact  that  D,  longi- 
cornis  hibernates  in  the  egg  state  in  the 
earth  of  com  fields,  whereas  Z>.  12- 
pu7ictata  hibernates,  at  least  in  great 
part,  as  an  adult  beetle  which  wanders 
actively  about  in  fall  and  spring  in 
search  of  food.  Still,  the  observation 
reported  in  Insect  life  concerning  injury 
to  orchard  trees  planted  on  com  land 
renders  it  probable  that  in  some  cases 
beetles  which  develop  m  corn  land 
hi})ernate  there.  This  would  certainlv 
be  the  case  at  any  rate  if  the  corn  was 
very  late. 

D,  i2-punct<7ta  seems  to  be  the  only 
corn  root-worm  of  Kentucky,  and  cer* 
tainly  is  the  only  generally  injurious  one. 
During  two  seasons'  collecting  I  have 
not  found  a  single  specimen  of  D.  longi- 
corfiis   within    the  limits  of    the  State. 

LIFE-HISTORY     (FOR     KENTUCKY). 

Young  larvae  noted  on  the  15th  of 
July,  18S9,  were  mostly  grown,  and 
some  had  pupated  in  small   cells   in   the 


earth  by  the  29th  of  the  same  month. 
Adult  beetles  dissected  at  this  time  con- 
tained numerous  ova  of  relatively  large 
size.  On  Aug^ist  3  of  that  summer  an 
examination  of  infested  com  showed 
that  most  of  til e  lar\'ae  had  pupated  or 
were  ready  to  do  so.  No  very  young 
worms  were  seen.  One  adult  w  is  taken 
from  an  earthen  cell  where  it  had  re- 
cently changed  from  a  pupa.  From  the 
abundance  of  females  with  well  devel- 
oped ova  about  fields  at  this  time  it 
seemed  probable  there  was  to  be  a  sec- 
ond brood.  Subsequent  search  in  the 
fields  did  not  reveal  young  larvae  there, 
and  towards  the  end  of  August  the  fe- 
males disappeared,  and  none  were  ob- 
ser\^ed  with  developed  eggs  during  the 
remainder  of  the  season. 

The  eggs  of  these  females  were  cer- 
tainly not  deposited  freely  among  corn 
that  was  damaged  by  the  early  brood  of 
lar\'^ae.     What  then  became  of  them : 

Several  larx^ae  and  pupae,  perhaps 
from  eggs  laid  by  these  females,  were 
found  among  injured  corn  late  in  smn- 
mer,  but  thorough  search  at  different 
times  showed  them  to  be  rare,  and  I  was 
for  a  time  led  to  think  the  species  might 
be  single  brooded  like  the  related  D. 
longicor?ds.  But  on  the  first  of  Novem- 
ber, 1S89,  the  discovery  in  a  field  of 
late-planted  corn  of  numerous  larvae  to- 
gether with  pupae  and  recently  trans- 
formed adults,  gave  unquestionable 
proof  of  at  least  two  annual  broods  of 
the  insect  for  this  locality.  The  exam- 
ples collected  at  this  time  were  chiefly 
grown  lanae,  contracted  and  ready  for 
pupation,    with    occasional     individuals 
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about  three-fourths  grown,   and  a  few 
pupae  and  recently  emerged  adults. 

In  my  paper  as  read  at  the  Washing- 
ton meeting  of  entomologists  I  stated 
that  the  alK>ve  facts  made  it  seem  prob- 
able that  the  late  i>rood  of  larvae  fed  in 
part  on  plants  other  than  com.  In  the 
discussion  following,  Prof.  Otto  Lugger 
of  Minnesota  showed  the  surmise  to  be 
well  founded  by  stating  that  he  had  taken 
pupae  at  the  roots  of  one  of  the  native 
Compositae, — a  species  of  Rudbeckia. 
At  my  request  he  has  since  kindly  given 
me  the  following  definite  statement, 
quoted  partly  from  his  notes : 

^*  Diabrotica  iB-punctata, — Sep.  3,  '89, 
found  among  roots  of  Rudbeckia  sp.  three 
pupae  of  a  chrj'somelid,  nearly  ready  to  issue 
the  imago.  Sep.  5,  '89,  all  three  insects  ap- 
peared above  ground  in  breeding  cage.  At 
first  white,  they  soon  changed  to  the  normal 
color,  excepting  that  the  black  spots  were 
only  faintly  visible.  Sep.  7,  '89,  insects 
mature,  and  mounted.  It  is  the  above  spe- 
cies. 

Many  specimens  occurred  at  this  time  upon 
the  above  plant  and  upon  Solidago  and  this 
ties.  The  majority  appeared  quite  fresh,  as 
if  hatched  quite  recently.  The  Rudbeckia 
grew  in  an  old  field  cultivated  some  four  years 
ago,  but  grown  up  into  a  wilderness  of  Soli- 
dago, Rudbeckia,  thistles,  etc.  The  nearest 
field  of  corn  is  fully  one-fourth  mile  from 
this  spot." 

Prof.  Lugger's  observation  explains 
the  wherealxjuts  of  most  of  the  late 
brood.  Very  little  corn  is  planted  here 
as  late  as  that  in  which  the  second  brood 
occurred,  so  that  ordinarily  the  beetles 
must  lesort  to  some  other  plant  for  ovi- 
position.      Five    Kentucky    species    of 


Rudbeckia  are  known,  and  in  all  prob- 
ability the  beetles  which  emerged  from 
the  ground  in  this  vicinity  during  Au- 
gust resorted  to  these.  The  obser\'ation 
also  renders  it  almost  certain  that  the 
insect  is  two  brooded  at  latitudes  much 
higher  than  this. 

Tiie  larvae  and  pupae  in  the  field  of 
late-planted  corn  were  followed  until 
all  had  completed  their  transformations. 
From  an  excess  of  larvae  in  November, 
the  proportion  was  gradually  changed 
to  an  excess  of  pupae  in  December.  A 
short  time  spent  digging  about  hills  of 
corn  on  Dec.  5  resulted  in  finding  seven 
pupae  and  two  lai-vae.  Subsequently 
we  experienced  a  most  exceptional 
period  of  spring-like  weather,  and 
urged  apparently  by  its  influence  all  the 
larvae  and  pupae  completed  their  trans- 
formations. On  January  16,  a  close 
search  among  the  infested  roots  did  not 
reveal  the  presence  of  a  single  example. 
Previous  to  December  we  had  some 
weather  during  which  the  surface  of  the 
ground  was  frozen.  If  the  winter  sub- 
sequently had  not  been  so  mild  it  is  safe 
to  assume  that  the  larvae  and  pupae  in 
the  frozen  ground  would  not  have 
changed  to  beetles  until  the  spring  of 
1890. 

The  adult  beetle  has  been  found 
abroad  at  all  times  when  looked  for 
from  July  10,  1S89,  until  December, 
1S90.  J)uring  the  winter  it  is  to  be 
found  among  rubbish  in  strawberry 
beds,  in  gardens,  nnd  meadows.  Dur- 
ing mild  days  it  is  often  awake,  and 
feeds  at  such  times  on  almost  any  green 
vegetation   within   reach.     It  is  one  of 
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the  first  insects  to  become  active  in 
spring,  and  at  this  time  is  to  be  found 
on  grasses,  clovers  and  other  plants 
feeding  on  leaves,  flowers  or  pollen. 
It  is  during  this  time,  and  before  the 
corn  is  up,  that  the  ova  develops  in  the 
ovaries  of  the  females.  During  the  fall 
and  winter  those  taken  and  dissected 
contained  no  developed  eggs.  In  the 
latter  part  of  May  last  spring  when  the 
corn  was  a  few  inches  high,  the  females 
collected  contained  ova  in  an  advanced 
stage  of  development. 

I  was  unfortunately  unable  to  And  the 
eggs  after  oviposilion,  but  there  can  be 
no  doubt  hut  that  they  are  placed  like 
those  of  D.  lon^icornis  in  the  ground  at 
the  roots  of  corn.  A  search  in  corn 
fields  June  3,  1S89,  resulted  in  no  lar- 
vae. On  June  10,  they  began  to  ap- 
pear, and  by  the  close  of  the  month 
were  mostly  well  grown.  On  July  5 
pupae  were  found  in  confinement  from 
lar\'ae  brought  in  June  30.  The  pupae 
began  to  appear  out  of  doors  about  the 
same  time  and  the  beetles  came  forth 
from  them  during  the  first  two  weeks 
of  July,  all  apparently  being  out  before 
the  2ist.  The  first  brood  was  thus 
matured  earlier  than  in  1889,  a  result, 
doubtless,  of  the  forwardness  of  the 
season  of  1890. 

Remedial  Treatment. 

A  complete  remedy  for  the  pest  may 
prove  hard  to  find.  If  the  insect  spent 
the  winter  in  corn  fields  in  the  it^'g  state, 
as  has  been  determined  by  Prof.  S.  A. 
Forbes  to  be  true  of  D.  longicornis^ 
we   might   hope   to   avoid   injuries   by 


rotation  of  crops.  Since  it  hibernates 
in  part  at  least  as  an  adult,  and  is  capa- 
ble  of  prolonged  flight,  rotation  would 
not  avail.  The  food  habits,  too,  of 
lar\'a  and  imago  are  such  as  to  favor  it 
in  the  struggle  for  existence.  As  a  beetle 
it  is  a  voracious  and  indiscriminate 
feeder,  and  nothing,  seemingly,  in  the 
way  of  succulent  vegetation  comes 
amiss.  Tomato  leaves,  clovers,  potato 
leaves  and  tubers,  turnips  and  cabbage 
have  been  used  to  feed  beetles  kept  in 
confinement.  During  the  latter  part  of 
August  they  are  very  common  here  in 
the  ends  of  corn  ears,  eating  out  the 
silks.  It  is  possible  they  may  do  some 
harm  in  this  way,  but  I  can  not  see 
that  the  affected  corn  fails  to  develop 
the  usual  number  of  grains.  At  times 
it  is  scarcely  possible  to  find  an  ear  of 
corn  that  does  not  harbor  one  or  more 
beetles. 

Enemies. 

Some  predaceous  beetles  and  larvae 
have  been  found  during  summer  and 
fall  in  the  earth  with  young  root  worms, 
but  not  in  any  great  numbers.  Among 
birds  I  find  only  the  brown  thrush  re- 
corded as  eating  the  beetles. 

Several  parasites  occur  in  the  fluids 
of  the  beetles,  and  can  perhaps  be  ex- 
pected to  check  any  extraordinary  in- 
crease in  the  numbers  of  the  root-worm. 
The  most  common  of  these  is  one  of 
the  protozoans,  a  large  Gregarina.  prob- 
ably the  same  species  as  that  noted  some 
years  ago  in  the  fluids  of  D.  longi- 
corn/s.  The  fluids  of  examples  occa- 
sionally swarm  also  with  a  small  nema- 
tode worm,  and  in  one  instance  a  large 
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thrcnd  worm  with  tapering  caudal  ap- 
pendage was  noted.  Occasional  beetles 
have  been  found  affected  with  an  Em- 
jHisa  resemliliiig  E.  grylli,  a  species 
commonly  known  as  a  parasite  of  grass- 
hoppers. An  intereeting  bacterial  dis- 
ease of  the  larva  repoiled  by  Prof.  S.  A. 
Forbes  at  the  Washington  meeting  of 
entomologists  is  also  to  be  mentioned 
in  this  connection,  though  I  have  not 
detected  it  here  in  Kentucky. 

Descriptions. 
Bgg.  —  Matured  ova  from  ovaries  of  fe- 
mftleB  are  much  like  ihose  of  D.  longicoruis. 
Thev  are  wliite.  ovnl,  with  the  surface  retic- 
ul.ited  and  sculptured  lO  its  to  produce  nu- 
merous hexagonal,  pitted  areas.  Prof.  Forbes 
gives  the  dimensions  of  the  egg  of  D.  loagi- 
cornis  as  .OJ.?  inch,  by  015  inth.  Ova  of  the 
itpolled  fcpecies  measure  a  trifle  larger,  being 
about   .027   inch   in    length  by  .016  inch  in 
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Strong  spinet  viihin.  Lahium 
pate.  Cervical  shield  pale  brown,  with  n 
narrow  median  longitudinal  white  line, 
broadly  triangular  in  shape.  Jointed  legs 
pale,  each  with  a  dark  brown  chitinoiiB  ^up- 
porting  franie  work  at  base;  each  segment 
of  legs  provided  with  a  number  of  strong 
hairs;  n  single  brown  tarsal  claw,  beside 
which  arises  a  while,  elliptical,  striated  plate 
slightly  longer  than  the  claw.  Dorsal  shield 
of  posterior  body  segment  nearly  circular  in 
outline,  brown,  with  numerous  minute  black 
specks,  slightly  rimmed  at  posterior  margin, 
and  in  young  e?<aniple8  obscurely  bitubercu- 
late  ;  furnished  with  several  strong  marginal 

I  rally-placed,  spatul.ite  appendages.  Spira- 
cles round,  the  two  onlerhir  pairs  sometime* 
with  brown  rims,  the  rest  pale.  Posterior 
segment  with  a  single  Qeshy  proleg. 

Length  about  .56  inch,  diameter  about  .06 
inch.  Examples  ready  for  pupation  about 
.37  inch  long. 


<n  i  .i,j.;iiLLXi> 


Fig.  .. 


I.arva.  —  Body  lylindrical,  lapenng  a 
trifle  towards  the  exlreniilies,  composed  of 
twelve  segments  behind  the  head.  Skin 
wrinkled,  papillose  along  the  sides,  white, 
sometimes  becoming  yellowish  just  before 
pupation.  Head  dark" brown,  nearly  black 
in  some  examples,  with  a  few  rather  strong 
hairs  arising  from  the  surface;  a  narrow 
median  longitudinal  line  of  black  above,  and 
two  pale  lines  which  converge  from  the  bases 
of  the  antennae,  following  (uturce.  to  meet 
at  tlie  middle  line  on  the  posterior  part  of 
the  head  ;  ventral  side  of  head  pale  medially. 
No  eyes.  Antennae  of  tliree  segments, 
white.  Labnim  dark  brown.  Mandibles 
dark  broi\n,  blnck  at  lips,  with  four  or  more 
blunt  denticles.     Maxillae  pale,  armed  with 
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pottrrior  to  the  others;  two  within,  and 
three  without  each  of  the  Inrge  Kpines  borne 
on  the  posterior  segment.  Caudal  spines 
straight  or  curved,  hlack-tipped.  Wing-pnds 
covering  the  posterior  Temora  below.  An- 
tennae curving  around  the  femora  of  the  two 
anterior  pairs  of  legs  and  then  extending 
inwards  towards  the  ventral  middle  line. 
Length  .zi  — .25  inch. 


Fig.  3,    Imago,  tnlargtd. 

Imago.  —  Pale  green,  or  greenish  vellow, 
marked  with  black.  Head  and  mouth-parts 
black,  the  former  showing  a  brownish  cH>t 
inediallj'  on  ventral  side.  Three  basal  arti- 
cles of  each  antenna  pale,  soinelinnes  with 
du>kv  dots  on  pofiterior  side;  remainder  of 
anlennae  black.  Prothorax  unifonnlj-  green 
or  yellow.  El/tra  green  or  vellow,  with 
twelve  large  black  spots,  six  on  each,  ar- 
ranged in  three  cross  series ;  the  first  series 
at  the  base,  the  second  at  about  the  middle, 
»nd  the  third  midway  between  the  second 
and  the  lips  of  the  elytra.  Scntellnm  brown 
or  black.  Mesolhorax  beneath,  the  coxae, 
the  basal  third  to  half  of  femora,  and  the 
abdomen,  yellow  or  green.  Metiithor;ix 
beneath,  the  distal  portion  of  the  femora, 
and  the  whole  of  the  tibiae  and  tarsi,  black. 

Head  with  a  basal  pit  behind  antennae. 
Prnthorax  above  smooth  and  shining,  obbo- 
letely  punctulate.  with  a  pair  of  pits,  one  on 
each  side  of  the  middle  line.  Margin  of 
prothorax  linuate  at  sides,  no  prominent 
angles.     Elytra  minutely,  regularljr  punctu- 


late, each  elytron  with  a  humeral  promi- 
nence. Antennae,  metnthorax  beneath,  ab- 
Jomen,  and  legs,  clothed  with  a  fine  silken 

Length  .15 — .18  inch;  antennae  about. 19 


For  the  purpose  of  making  this 
record  more  nearly  complete  I  may  be 
allowed  in  conclusion  to  call  attention 
to  the  most  recent  notice  of  D.  I2- 
punclata  known  to  me,  printed  in  a 
recent  number  of  Insect  life  (v.  3, 
150).  The  writer,  Mr.  Webster,  here 
gives  a  brief  description  of  the  larva 
which  agrees  in  the  main  with  that 
given  above.  In  several  points,  how- 
ever, we  tb  not  agree.  I  presume  the 
sUitcment  that  the  posterior  segment  of 
the  body  is  pro\ided  with  a  pair  of 
prolegs  is  a  slip  of  the  pen;  certainly 
there  is  only  one  of  these  in  both  D. 
longicornis  and  D.  j2-punctata.  The 
statement  also  that  the  brown  plate  on 
the  hindmost  segment  is  furnished  with 
a  ridge  "bearing  a  long  erect  bristle" 
cannot  be  verified  on  the  larvae  collected 
in  this  State,  and  I  respectfully  suggest 
in  explanation  that  in  examples  nearly 
grown  some  of  the  hairs  on  the  plate 
are  frequently  worn  or  broken  off.  The 
hairs  are  constant  in  iwsition  and  num- 
ber in  the  ex;imples  I  have  studied,  :md 
none  have  been  seen  with  a  single  erect 
hair  arising  from  the  ridge.  If  these 
(litferenccs  in  the  descriptions  are  not 
thus  to  be  cxpliiiied  away,  then  I  sub- 
mit that  we  have  examined  different 
lanae,  and  am  content  to  leave  to  others 
the  decision  as  to  who  has  described  the 
lar\a  of  D.  12-puuctata. 
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DESCRIPTIONS  OF  NEW  WEST  AFRICAN  LYCAENIDAE; 

PAPER  II.  ♦ 


BY    W.   J.    HOLLAND,    PITTSBURGH,    PA. 


The  following  descriptions  have  been 
lying  in  my  portfolio  for  some  time,  and 
I  have  been  intending  to  add  to  them 
descriptions  of  a  dozen  or  more  other 
species  which  are  manifestly  nonde- 
script, but  finding  no  time  at  my  com- 
mand in  which  to  execute  this  purpose, 
I  herewith  present  tliem  as  they  are. 
The  insects  all  come  from  the  region  of 
the  upper  waters  of  the  Ogov^  River  in 
West  Tropical  Africa,  and  were  cap- 
tured by  Mr.  Good. 

Pittsburgh,  Jan.  31,  1S91. 
PSEUD  ALETIS  Druce. 

I.  P.  zebra ^  sp.  nov.  Upperside  : — Head 
and  thorax  yellowish  brown,  abdomen  white 
ringed  with  pnle  gray,  and  tufted  at  the  anal 
extremit}'  witli  fulvous.  Anterior  wings 
white,  faintlv  laved  near  the  base  with  stra- 
mineous,  and  narrowly  bordered  upon  the 
costa  and  broadly  bordered  upon  the  out«r 
margin  with  black,  and  further  ornamented 
by  three  broad  black  bands,  the  first  and 
shortest  of  which  crosses  the  cell  about  the 
middle,  the  next  is  situated  at  the  extremity 
of  the  cell,  and  a  third,  which  runs  from  the 
costa  about  one-third  of  the  distance  from 
the  apex,  across  the  wing  in  the  direction  of 
the  outer  angle  until  it  is  fused  with  the 
broad  black  external  margin.  The  posterior 
wings  are  white  with  a  black  border,  narrow 
at  the  external  angle  and  gradually  increasing 
in  width  toward  the  anal  angle.  The  tails 
are  very  small  and  black.  Underside:  — 
Thorax,  abdomen  and  legs  fulvous.     Ground 

•  For  Paper  I  see  Psyche,  v.  5,  p  433. 


color  of  the  wings  white.  The  anterior  wing 
is  marked  as  upon  the  upper  surface  except 
that  the  cell  at  the  base  is  deeply  black,  the 
two  outermost  of  the  broad  black  bands  are 
traversed  in  the  middle  by  a  narrow  whitish 
line,  while  the  white  of  the  surface  replaces 
the  dark  outer  margin  from  the  outer  angle 
upwards  for  half  of  the  distance  to  the  apex. 
The  fringe  is  black.  The  posterior  wings 
are  marked  by  a  ray  of  dark  brown  funning 
from  the  base  along  the  submedian  nervure* 
about  halfway  to  the  anal  angle.  Two  faint 
brown  lines  run  transversely  across  the  wing 
in  a  direction  approximately  parallel  to  the 
outer  margin  toward  the  anal  angle,  and  two 
similar  lines  run  parallel  along  the  inner 
margin  and  all  converge  in  the  neighborhood* 
of  the  anal  angle,  which  is  broadly  laved 
with  yellow  and  marked  by  two  small  black 
spots  at  the  points  where  the  tails  are  given 
off.  The  outer  margin  is  fringed  with  black. 
The  markings  of  the  underside  of  the  poste- 
rior wings  re-appear  to  some  extent  upon 
the  upper  surface.  Type,  $  y  in  the  collec- 
tion of  the  author. 

LYCAENESTHES  Moore. 

2.  L,.  scintillula^  sp.  nov.  $»  Upper- 
side  : — Antennae,  head,  thorax,  and  abdomen 
black;  wings  lustrous  orange-red  with  the 
costa  of  the  primaries  at  the  base  and  near 
the  apex  f>omewhat  broadly  margined  with 
black,  and  the  costa  and  the  inner  margin  of 
the  secondaries  very  broadly  margined  with 
the  same  color.  The  fringes  of  both  wings 
are  black  and  near  the  anal  angle  of  the  sec- 
ondaries there  are  three  small  black  spots,  of 
which  two  are  marginal,  and  the  third  is  sit- 
uated above  the  one  nearest  the  anal  angle 
and  is  subhastate   in   form.      Underside:-— 
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Ground  color  pinkish  white  with  the  wings 
barred  and  mottled  by  $(pot6  of  brown  and 
black.  Near  the  anal  angle  of  the  secondaries 
are  two  red  marginal  spots  pupil  led  with 
black,  irrorated  with  greenihh-blue  scales. 
Expanse  of  wings  25  mm. 

Types,  four  $  $  m  collection  of  au- 
thor and  one  $  presented  to  the  British 
Museum.  {^Lycaenesthes  scintillans 
Holland,  MS.) 

3.  L,  regillusy  sp.  nov.  J .  Upperside 
dark  fuscous  with  white  spaces  and  black 
spots.  The  white  spaces  are  located  just  be- 
yond the  cell  and  between  the  median  ner- 
vules  upon  the  primaries,  and  are  disposed 
in  the  form  of  a  marginal  band  upon  the  sec- 
ondaries. Both  wings  have  a  conspicuous 
black  spot  at  the  end  of  the  cell  defined  in- 
wardly by  a  narrow  white  line,  and  succeeded 
externally  by  a  transverse  series  of  similar 
spots.  The  primaries  have  in  addition  two 
subbasal  spots  of  black.  Both  wings  are  bor- 
dered heavily  wiih  black  and  the  posteriors 
have  in  addition  geminate  white  marginal 
lines.  Underside :  —  The  ground  color  of  the 
wingH  is  white.  The  markings  have  a  generaj 
]ikeness  to  those  of  the  preceding  species,  but 
owing  to  the  lighter  ground  color  of  the 
wings  they  are  more  conspicuous.  Expanse 
of  wings  25  mm.  Type,  ?,  in  collection  of 
the  writer. 

It  is  barely  possible  that  this  is  the 
female  of  Z.  scintillula^  but  I  hesitate 
to  declare  it  such  and  name  it  provision- 
ally. 

4.  L.  lycknaftes,  sp.  nov.  Allied  to  the 
two  preceding  hpecies  and  to  L.  leptines 
Hew. 

<y.  Upperside: — Antennae,  head,  thorax, 
and  abdomen  black;  wings  shining  orange- 
red,  the  anteriors  with  the  costa  broadly  and 
evenly  bordered  with   black  and   the   outer 


margin  bordered  with  the  same  color,  the 
width  of  the  border  gradually  diminishing 
from  the  apex  to  the  outer  angle.  The  pos- 
terior wings  are  broadly  bordered  with  black 
upon  the  costal  and  inner  margins,  and  nar- 
rowly upon  the  outer  margin  near  the  anal 
angle.  Underside: — The  ground  color  of 
the  wings  is  black,  both  have  black  fringes, 
both  have  narrow,  geminate  white  marginal 
lines,  and  both  are  traversed  by  irregular  se- 
ries of  more  or  less  broken  narrow  white 
lines.  The  posterior  wings  are  adorned 
with  a  small  black  spot  at  the  extremity  of 
the  first  median  nervule,  crowned  with  red 
and  irrorated  with  blue  scales,  and  with  a 
similar  black  spot  at  the  end  of  the  subme- 
dian  nerve.  This  latter  spot  is  not  crowned 
^^ith  red. 

Expanse  of  wings  20  mm.  Types  in  col- 
lection of  the  writer. 

There  is  a  female  which  is  upon  the 
under  surface  almost  the  exact  counter- 
part of  the  male  just  described,  but  the 
upperside  of  the  wings  is  almost  uni- 
formly blackish  brown.  Whether  this 
is  the  female  of  L.  lychnaptes^  or  not, 
it  is  impossible  to  tell  at  this  time, 
though  the  presumption  is  that  this  sur- 
mise as  to  the  relation  of  the  two  forms 
is  correct. 

5.  L.  rubricinctus,  %\>.  nov.  Male: — Up- 
perside:— Head,  thorax,  and  abdomen  dark 
brown.  Wings  dark  fuscous  except  upon 
the  margin  of  the  secondaries,  which  are 
adorned  by  a  band  of  orange  red  extending 
from  the  upper  radial  to  the  anal  angle.  This 
band  is  marked  at  each  of  the  intra-neural 
spaces  by  a  marginal  spot  of  black,  of  which 
that  situated  between  the  first  and  second 
median  nervules  is  the  largest.  Underside  : — 
The  ground  color  is  pale  fawn  color,  grow- 
ing paler  toward  the  outer  margin,  and  be- 
coming almost  white  near  the  outer  margin 
of  the  secondaries.     Both  wings  have  a  short 
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tran8ver8e  bar  at  the  end  of  the  cell  bordered 
outwardly  hy  a  fine  paler  line ;  both  wings 
have  an  irregular  tranRverse  band  of  similar 
spots,  and  a  submarginal  line  followed  by  a 
marginal  series  of  triangular  spots.  The 
secondaries  have  two  marginal  spots  of  black 
crowned  with  red  and  irrorated  with  blue- 
green  scales. 

Expanse  of  wings  27  mm.  Type  in  the 
writer's  collection. 

6.  L.  tisametiMS^  sp.  nov.  Allied  to  L.. 
sylvattus,  but  less  than  half  the  size. 

Upperside  : — The  color  of  the  upperside  of 
the  wings  is  uniformly  dark  violaceous.  Un- 
derside : — The  ground  color  of  the  underside 
of  the  wings  is  a  light  fawn.  Primaries. — 
Just  beyond  the  cell  of  the  primaries  there  is 
a  dark  transverse  band  which  is  interrupted 
between  the  median  nervules.  and  defined 
both  externally  and  internally  by  lighter 
lines.  This  is  followed  toward  the  margin 
by  a  broader  and  darker  transverse  band, 
which  runs  from  the  costa  to  the  first  median 
nervule,  and  is  followed  by  a  narrow  brown 
submarginal  line.  The  fringes  are  dark 
brown.  Secondaries.  —  There  are  two  sub- 
triangular  spots  of  dark  brown,  almost  black, 
upon  the  middle  of  the  secondaries  near  the 
costal  margin,  a  similar  spot  at  the  end  of 
the  cell,  and  one  upon  the  inner  margin 
about  its  middle.  These  spots  are  followed 
upon  the  limbal  area  by  darker  shades,  out- 
wardly edged  by  pale  lines.  The  submar- 
ginal line  of  the  primaries  is  continued  upon 
the  secondaries,  enlarging  at  the  first  median 
nervule,  and  just  before  the  anal  angle  into 
red  marginal  spots  pupilled  with  black.  The 
fringes  are  as  on  the  primaries.  The  palpi 
and  the  abdomen  upon  the  lower  side  are 
white. 

Expanse  of  wings  20  mm.  Type  in  the 
collection  of  the  author. 

NACADUBA  Moore. 

7.  JV.  s/ra /old  J  Fp.  now.  ^.  Upperside: — 
Both  the  primaries  and  the  secondaries  are 
dark  shining  brown  in  certain  lights  reflect- 


ing very  obscurely  a  greenish  blue  gloss. 
The  cilia  are  lighter.  Underside:  —  The 
ground  color  is  a  slaty  gray,  much  paler  than 
the  upper  surface.  Both  wings  are  adorned 
by  a  marginal  row  of  small  dark  spots,  suc- 
ceeded inwardly  by  a  row  of  sagittate  marks, 
defined  inwardly  and  outwardly  by  fine  light 
lines.  The  marginal  spot  at  the  anal  angle 
and  the  one  between  the  first  and  second  me- 
dian nervule  of  the  secondaries  are  deep  black 
crowned  with  a  fine  line  of  bright  blue.  The 
discal  and'  basal  areas  of  both  wings  are 
adorned  with  dark  spots  arranged  in  bands 
and  all  defined  on  the  inner  and  outer  edges 
with  lighter  colored  lines.  The  inner  margin 
of  the  primaries  is  lighter  than  the  rest  of  the 
wing. 

9 .   The  female  does  not  differ  materially 
from  the  male  in  color  and  size. 
Expanse  of  wings  26  mm. 

Described  from   numerous   examples 
in  the  collection  of  the  author. 

LYCAENA  Fabr. 

8.  £,.  paludt'colay  sp.  nov.  Upperbide  :  — 
The  prevalent  color  is  dark  gray,  the  poste- 
rior wings  being  ornamented  with  a  very 
narrow  marginal  line,  within  which  are  lo- 
cated between  the  extremities  of  the  nervules 
toward  the  anal  angle  six  subtriangular  black 
spots  margined  with  pale  blue.  Underside  : — 
The  underside  is  paler  in  color  than  the  up- 
perside. Both  wings  have  a  double  dark  line 
at  the  end  of  the  cell,  defined  outwardlv  and 
inwardly  with  light  lines.  Succeeding  this 
upon  both  wings  are  bands  of  darker  mark- 
ings defined  by  lighter  shades  on  either  side, 
and  succeeded  by  a  submarginal  row  of  lu- 
nules  defined  in  the  same  way.  The  poste- 
rior wings  are  further  ornamented  by  two 
subquadrate  dark  brown  spots  situated  upon 
the  costa,  one  near  the  middle,  the  other 
near  the  base;  and  by  a  circular  spot  of  the 
same  color  upon  the  inner  nuirgin  near  the 
base.     Of  the  black  spots  which  are  so  con- 
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spicuous  upon  the  margin  of  the  posterior 
wings  upon  the  upperside^  only  those  just  at 
the  anal  angle  and  the  two  between  the  me- 
dian nervuies  reappear  upon  the  underside. 
Of  these  the  two  at  the  anal  angle  are  ob- 
scure, while  those  between  the  median  ner- 
▼ules  arc  large  and  very  distinct.  They 
are  all  crowned  with  red  lines  and  have  their 
black  centres  irrorated  with  shining  green 
scales. 

Expanse  of  wings   28  mm.    Type  in  the 
collection  of  the  author. 

I  have  assigned  this  species  in  a  gen- 


eral way  to  Lycaena  Fabr.,  feeling  un 
able  to  refer  it  to  any  of  the  recent 
subdivisions  of  the  genus  instituted  by 
the  Indian  lepidopterists,  without  such 
an  examination  of  the  neuration  as  I  do 
not  feel  justified  in  making  with  only 
one  specimen  at  my  disposal.  It  is  very 
different  in  appearance  from  any  othei 
species  of  the  group  known  to  me,  and 
recalls  Pseudod/psas  cephcnes  Hew., 
so  far  as  the  coloration  of  the  upperside 
of  the  secondaries  is  concerned. 


ON     AN      IMPORTANT    CHARACTER, 

HITHERTO  LITTLE  NOTICED,  IN  THE 

FAMILY  BUPRESTIDAE. 

BY    FREDEKICK     BLANCHARD. 

In  Comstock's  Introduction  to  Entomology, 
part  i,  the  many  excellencies  of  which  and  its 
fresh  treatment  of  the  subject  lead  us  to  hope 
for  the  early  appearance  of  the  succeeding 
parts,  on  page  18,  there  is  given  a  figure  of  the 
underside  of  Buckroma  gigantea  Linn,  in 
which  is  shown  the  antecoxal  piece  of  the  me- 
tasternum,  separated  by  a  short  transverse  su- 
ture, the  ends  arcuately  bent  towards  and 
reaching  the  hind  coxae.  This  appears  to 
be  the  first  distinct  reference  to  this  pecu- 
liarity of  the  Bupresiidae  so  far  as  I  can  learn. 
DeyroUe,  in  his  Buprestides  de  la  Malasie, 
plate4.  figs.  3  and  4  exhibits  the  same  thing, 
but  in  fig.  25«  illustrating  the  underside  of  a 
species  of  Pachyscelis,  the  suture  is  not  indi- 
cated. There  is,  however,  no  reference  to  the 
antecoxal  piece  in  the  text. 

From  the  examination  of  a  considerable 
number  of  genera  in  this  family  during  the 
last  few  years,  both  native  and  foreign,  it  ap- 
pears that  this  structure  is  always  present  and 
is  of  much  greater  importance  in  limiting  the 
family  than  the  connate  first  and  second  ven- 
trals  chiefly  depended  upon  heretofore. 


Although  the  members  of  the  family  Du- 
prestidae  are  usually  quite  easily  recognized, 
some  early  errors  would  have  been  avoided 
had  this  character  been  observed  or  appreci- 
ated ;  in  our  own  fauna,  notably  in  the  case 
of  the  genus  Schizopus  Lee,  for  the  recep- 
tion of  which  a  distinct  familv,  the  Schizo- 

» 

podidae,    was   created    although    afterwards 
suppressed. 

It  need  hardly  be  said  that  the  existence  or 
an  antecoxal  piece,  seen  elsewhere  among  Co- 
leoptera,  so  far  as  I  know,  only  in  the  Ade- 
phaga,  where  the  importance  of  its  existence 
and  of  its  modifications  have  been  so  skilfully 
demonstrated  by  Dr.  Horn,  does  not  necessa- 
rily imply  any  relationship  of  the  Buprestidae 
to  that  series,  but  adds  another,  and  a  most 
impressive  one,  to  the  many  known  instances 
of  the  repetition  of  characters  or  structures 
in  widely  different  families,  which  have  been 
noticed  by  writers,  and  especially  by  Dr. 
Horn. 

Harrisimemna  TRisiGNATA — I  found  two 
of  these  grotesque  larvae  on  Spiraea  tomen- 
tosa^  Sept.  22nd,  Northborough,  Mass.  The 
only  food-plant  given  by  Mr.  Edwards  is 
''''Syringa.*^  The  larva  bored  into  bits  of 
rotten  wood,  and  "backed  out"  with  the 
chips.  These  chips  were  rolled  into  neat 
pellets  of  almost  uniform   size,  very   round,' 
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and  evidently  kept  in  shape  by  some  gummy 
secretion  applied  by  the  larva.  Each  pellet 
was  about  one-sixteenth  inch  in  diameter 
and  all  could  be  rolled  about  without  crum- 
bling. When  the  burrow  was  finished  the 
larva  "backed  in"  and  closed  the  opening  with 
a  thin,  transparent,  parchment-like  door. 
It  took  over  twenty-four  hours  to  make  the 
burrow  and  seal  it.  C  G,  Soule. 

Miscellaneous  Notes. — Mr.  C.  P.  Gil- 
lette, formerly  entomologist  at  the  Experi- 
ment Station  at  Ames,  Iowa,  has  removed  to 
Colorado  to  take  a  similar  position  at  Fort 
Collins. 

A  continuation  of  Mr.  J.  H.  Emerton's 
New  England  spiders  appears  in  the  last 
part  of  the  Transactions  of  the  Connecticut 
Academy.  It  concerns  the  Drassidae  (33 
sp.),  Agalenidae  (11  sp.),  and  Dysderidae 
(2  sp.),  with  six  plates  crowded  with  excel- 
lent figures;  more  than  half  the  species  are 
regarded  as  new. 

Baron  Osten  Sacken  has  suggested  in  the 
February  number  of  the  Entomologists' 
monthly  magazine  a  new  classification  of  the 
families  of  nemocerous  Diptera. 

A  timely  and  convenient  catalogue  of  the 
described  transformations  of  North  American 
Coleoptera  by  VV.  Beutenmnller  will  be 
found  in  the  January  number  of  the  journal 
of  the  New  York  microscopical  society. 

L*Abeille,  the  journal  of  entomology 
founded  by  the  late  abb^  Marseul,  and  hy 
him  carried  through  twenty-six  volumes,  is 
to  be  continued  by  the  Entomolo^icdl  Soci- 
ety of  Paris,  to  which  he  bequeathed  it.  Mr. 
L.  Bedel  has  been  chosen  editor,  and  the 
twenty-seventh  volume  is  now  in  press.  The 
journal,  as  formerly,  will  be  devoted  mainly 
to  Old  World  Coleoptera,  and  the  frequency 
of  its  issue  will  depend  upon  subscriptions 
and  sales. 


PROCEEDINGS   OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

8  June,  1888. — The  139th  meeting  was  held 
at  156  Brattle  St.  Mr.  J.  H.  Emerton  was 
choRen  chairman. 

Mr.    C.  W.    Wood  worth   exhibited   speci- 


mens of  a  species  of  Typhlocyba  found  on 
the  rose,  to  which  they  are  very  injurious. 
He  also  showed  a  specimen  of  a  species  of 
Jassidae  found  on  the  apple.  No  jassids 
have  before  been  found  on  that  tree. 

Mr.  S.  H.  Scudder  remarked  on  the  num- 
ber of  subsegments  in  the  larvae  of  butter- 
flies. Mr.  Scudder  has  applied  this  to  the 
position  of  Libythea,  which  has  been  vari- 
ously placed  in  the  Pierinae,  Nymphalidae, 
and  Erycininae. 

Mr.  Scudder  stated  that  most  of  the  changes 
in  the  larvae  of  the  Lepidoptera,  such  as 
moults,  etc.,  occur  before  ten  o'clock  in  the 
morning. 

Mr.  S.  H.  Scudder  mentioned  the  finding 
of  the  larva  of  Oeneis  semidea  which  had 
formed  a  very  slight  silken  cocoon  for  pu- 
pating.    It  is  now  a  pupa. 

9  November,  1888. — The  140th  meeting  of 
the  Club  was  held  at  156  Brattle  St.  Mr. 
J.  H.  Emerton  was  chosen  chairman. 

Mr,  J.  H.  Emerton  exhibited  some  draw- 
ings of  spiders  made  by  himself  and  Mr.  Ed- 
win  Sheppard   for  Dr.    H.   C.    McCook  of 
Philadelphia. 

Mr.  S.  H.  Scudder  showed  a  collection  of 
butterflies  brought  together  to  illustrate  mim- 
icry in  this  country.  Considerable  discussion 
of  the  subject  of  protective  mimicry  followed. 

Prof.  C.  H.  Fernald  spoke  of  the  work  of 
the  State  experiment  stations,  established 
under  the  newact  of  Congress  appropriating 
a  sum  of  money  to  each  state  for  the  purpose, 
and  especially  of  the  Hatch  Experiment  Sta- 
tion of  the  Amherst  Agricultural  College,  of 
which  station  he  is  entomologist. 

Mr.  S.  Henshaw  read  a  paper  for  Miss 
Caroline  G.  Soule  on  a  mode  of  preserving 
pupae  of  Sphingidae  through  the  winter. 

Mr.  H.  Hinkley  spoke  of  forcing  the  early 
emergence  of  Sphingidae  by  keeping  the  pu- 
pae at  room  temperature. 

Mr.  S.  H.  Scudder  described  how  Mr.  S. 
L.  Elliot  kept  his  pupae  through  the  winter, 
and  mentioned  the  opportunity  offered  by  a 
cold  storage  company  in  Boston  for  winter- 
ing hibernating  insects. 

Mr.  H.  Hinkley  described  a  double  cocoon 
of  Attacus  promethea. 
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SOME    OLD    CORRESPONDENCE    BE  rWEEN  HARRIS,   SAY,   AND 

PICKERING.— I. 


[Many  years  ago  Dr.  J.  L.  LeConte 
entrusted  to  me  some  letters  of  Dr.  T. 
W.  Harris  and  Dr  Charles  Pickering, 
for  use  if  I  wished  it  in  the  Entomolog- 
ical Correspondence  of  Dr.  Harris, 
then  preparing.  Most  of  them  were 
written  in  the  earliest  period  of  their 
entomological  studies,  from  Milton  and 
from  Salem,  and  in  the  discrimination 
that  had  then  to  be  made  from  the  great 
volume  of  correspondence,  only  one  of 
them  was  used,  (loc.  cit.,  251),  viz. 
one  from  Harris  to  Say,  written  from 
Milton  in  1829.  The  others,  however, 
are  so  interesting  as  showing  the  con- 
dition of  entomology  at  a  time  when 
the  numbers  of  its  devotees  in  this  coun- 
try could  easily  be  counted  on  one's 
fingers,  and  as  revealing  in  some  slight 
degree  the  temperament  and  character 
of  the  different  writers  that  I  have 
thought  it  worth  while  \p  reproduce 
them  in  Psyche,  one  at  a  time,  that 
others  may  share  the  pleasure  I  have 
had  in  their  perusal. 

The  letters  proposed  to  be  printed  in 
this  series  are  six  from  Dr.  Harris  and 
two  from  Dr.  Pickering,  all  addressed 
to  Say,  together  with  the  abbreviated 
draft  of  Say's  replies,  which,  whenever 
such  occur,  were  scribbled  on  the  back 
of  the  writer's  letters.  They  will  be 
printed  in  chronological  order,  first  five 
letters  from  Dr.  Harris  written  between 
1823  and  1825  with  Say's  replies,  then 


two  from  Dr.  Pickering,  both  of  1825, 
and  finally  the  last  of  Dr.  Harris's,  of 
somewhat  later  date,  in  1834,  ^^^  ^^^^ 
from  each  of  Say's  correspondents  bear- 
ing no  reply.  All  are  printed  exactly 
as  written,  abbreviation,  punctuation, 
and  all,  with  an  occasional  memorandum 
of  my  own  in  brackets.  The  first  of 
the  series  is  given  below  with  the  reply. 
The  others  will  follow  under  the  above 
caption,  from  time  to  time  as  oppor- 
tunity offers. — Samuel  H.  Scudder.'\ 

[HARRIS  TO  SAY.] 

Milton,  (Mass.)  July  7,  1S23. 
To  Thomas  Say,  Esqr. 
Sir^ 
Though  personally  a  stranger  to 
you  I  have  taken  the  liberty  of  address- 
ing you — and,  in  doing  so,  I  have  the 
permission  of  Mr.  Nuttall  to  use  his 
name  as  a  password  to  admit  me  to 
your  notice.  An  ardent  love  of  Natu- 
ral Science  has  induced  me,  though  en- 
gaged in  an  arduous  profession,  to  de- 
vote some  of  my  leisure  moments  to  the 
study  of  Botany  &  Entomology ;  but 
the  want  of  books,  time,  &  patience, 
has  not  permitted  me  to  make  any  great 
proficiency.  Permit  me,  Sir,  respect- 
fully to  request  your  aid  in  this  pursuit, 
so  far,  at  least,  as  to  answer  some  que- 
ries which  I  would  propose  to  you.  In 
May  1822  I  accompanied  an  invalid  to 
Philadelphia,  but  was  hurried  away  by 
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the  nature  of  my  patient's  complaint, 
before  I  could  obtain  the  h6nour  of  an 
introduction  to  you,  a  circumstance 
which  I  have  greatly  regretted  ever 
since.  I  however  saw  Mr.  Peale's  mu- 
seum, &  found  that  Mr.  Titian  Peale 
was  making  a  collection  of  insects; 
among  these  I  observed  that  which  per- 
forates the  apple  tree,  known  here  as 
the  apple-tree  borer.  This  (which  I 
presume  to  be  of  the  Cerambyx  family) 
I  was  informed  had  been  described  by 
you.  Please  inform  me  the  name  it  has 
received,  &  where  I  shall  find  your  ac- 
count of  it.  There  is  another  insect 
very  destructive  to  our  Peach  trees, 
boring  around  the  trunk  near  the  root, 
&  which  from  the  chrysalis  (for  I  have 
not  as  yet  obtained  the  perfect  insect) 
must  be  the  larva  of  a  Cossus,  or  some 
other  of  the  wood  eating  lepidopterous 
caterpillars.  Length  of  the  larva  one 
&  a  quarter  inch  (legs  i6.)  colour 
white,  with  a  reddish  tinge.  Do  you 
know  it  ?  The  Locust  tree  is  infested 
by  a  large  species  of  this  kind,  which  is 
described  by  Prof.  Peck,  in  the  Mass. 
Agricult.  Papers,  by  the  name  of 
Cossus  RobinicB.  This,  as  I  have  as- 
certained, also  perforates  the  Black 
Oak  (Quercus  tinctoria  Bart.).  The 
Peach  tree  is  subject  to  the  attacks  of 
a  Buprestis^  which  perforates  such 
branches  as  are  old  &  incline  much. 
The  name  of  the  species  I  do  not  know. 
Length  rather  less  than  J  inch.  Colour 
of  the  elytra  dull  brassy  brown,  with  3 
or  4  irregular  longitudinal  lines.  Abdo- 
men above  green ;  below  brilliant  cupre- 
ous. I  am  particularly  desirous  to  ob- 
tain information  respecting  our  native 


species  of  IjyXXsi^  or  Meloe.  In  Boston 
Lytta  atrata  Fabr.  is  sold  for  Lytta 
vittata ;  &  some  of  our  Physicians  have 
confounded  Z.  dnerea  under  the  same 
name  vittata*  This  is  not  important 
in  practice ;  but  is  so  in  nomenclature. 
Are  not  all  three,  together  with  Lytta 
marginata^  of  the  genus  Cant  harts  of 
De  Geer,  Geoffr.,  Oliv.,  Lamark,  & 
Latr.,  as  defined  by  Leach  in  Brewster's 
Encyclopaedia?  What  species  have 
you  in  Pennsylvania  ?  Are  any  kept  by 
apothecaries  for  the  purpose  of  vesica- 
tion? By  what  names  are  they  sold? 
On  what  plants  are  they  principally 
found?  At  what  times?  And  are  they 
easily  procured?  Lytta  atrata  and 
cinerea  are  very  common  here :  vittata 
and  marginata  I  have  seen  in  collec- 
tions only :  none  others  have  I  yet  found. 
Do  you  know  the  (Economy  of  these  in- 
sects ?  Do  the  lai-vae  live  and  metamor- 
phose in  the  earth?  Any  information, 
or  reference  to  authors  on  the  subject 
will  be  gratefully  received.  Illiger's 
Mag^zin  1.256  has  been  quoted;  but  I 
have  not  the  work  to  consult;  if  you 
have  access  to  it,  pray  give  me  the  sub- 
stance of  his  account.  It  is  my  intention 
to  draw  up  a  description  of  these  species, 
for  some  of  our  medical  journals,  in 
order  to  correct  the  mistakes  in  the 
names  of  the  species,  and  your  observa- 
tions, if  you  will  favour  me  with  them, 
shall  be  duly  acknowledged. 

Has  the  moth  from  the  apple-worm 
been  described?  and  by  what  name? 
The  gregarious  caterpillar,  which  infests 
some  trees  in  autumn,  enclosing  whole 
branches  in  a  web,  and  devouring  all 
but  one  membrane  of  the  leaf,  giving  it 
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the  appearance  of  having  been  scorched 
by  fire,  is  produced  by  a  small  white 
moth  (genus  Artica?)  immaculate,  and 
but  little  more  than  half  an  inch  in 
length.  What  is  the  species  ?  Can  you 
give  me  the  history  of  the  common  rose- 
bug^  Melolontha  subspinosa}  Fabr., 
or  of  the  striped  cucumber-bug  ?    Chry- 

soniela ? 

My  collection  of  insects  is  small,  con- 
taining but  fevsr  more  than  500  species, 
&  my  professional  avocations  will  not 
permit  me   to  increase  it   much.     If  I 
have  any  species  which  could  be  accept- 
able to  you,  they  are  at  your  service.     I 
have  fine  spec,  of  Pap.  Troilus*,  Asterias, 
Plexippus,  Idalia,  &c.,  Bombyx  Cecro- 
pia,     Polyphemus,     Prometheus,    with 
their  cocoons,  that  of  the  latter  being 
very  curious.     I  have  also  Hemerobius 
comutus,    Pectini[c]omis,    &c;     many 
Hymenoptera,  among  which  Leucospis 
dorsigera.  Ichneumon  pennator,  the  gall 
insect  of  the  black  oak  &c.     Also  sev- 
eral insects  interesting  as  having  been 
described  bv  the  late  Prof.  Peck.    Such 
as   Stenocorus  putator  Peckii,    which 
prunes  the  branches  of  the  oak ;   Ryn- 
chcenus  strobi  Peckii,  perforating   the 
leading  shoot  of  the  white  pine ;   Ryn- 
chcenus  cerasl  Peckii,    inhabiting   the 
cherr\*  and    plum ;     Tenthredo  cerasz\ 
the  cherry  tree  slug.     I   have  hitherto 
pursued  the  study  of  Entomology  with- 
out   any    other   systematic   work    than 
Samouelle's    little  compendium ;    and, 
having  very  recently  procured  Fabricius, 
have    not    ascertained    more    than   one 
tenth  of  the .  species  in  my  collection. 
How  deplorably  ignorant  I  am  you  will 
therefore  easily  imagine — indeed  it  must 


be  sufficiently  apparent  from  this  letter. 

Accompanying  this,  is  a  little  memoir, 
which  was  printed  in  the  Agricultural 
Journal.  The  species  described  I  have 
since  found  to  answer  tolerably  to  Bom- 
byx acria  Fabr. ;  the  colour  of  the 
wings  of  the  male  however  is  not  so 
dark,  &  the  ash-coloured  female  is  not 
mentioned  by  Fabricius;  &  though  it 
may  possibly  prove  to  be  the  same  in- 
sect, yet  I  think  its  identity  could  hardly 
have  escaped  the  observation  of  Prof  V 
Peck.  I  confess  that  I  am  much  more 
interested  in  the  history  of  such  insects 
as  appear  to  be  injurious,  or  promise  to 
be  useful,  than  in  the  mere  collection  of 
such  as  are  curious  only. 

A  correspondence  with  you  would  be 
esteemed  a  great  gratification  &  honour. 
I  must  rest  my  claim  to  your  notice, 
principally,  on  the  similarity  of  our  pur- 
suits, on  my  desire  for  information,  &  on 
your  ability  to  give  it.  Which  if  you  do, 
it  will  greatly  oblige.  Sir, 

Your  humble  serv't 

T.  Wm.  Harris. 

Please  address  your  reply  to  Thaddeus 
William  Harris,  M.  D.,  Milton,  Mass. 

[draft  ok  reply  by  THOMAS  SAY.] 

The  beginning  of  my  reply  was  a  copy 
of  the  answer  to . 

I  shall  endeavour  to  reply  to  y'r  in- 
quiries as  well  as  time  &  memory  will 
permit.  The  apple  borer  I've  desc'd 
under  name  Saperda  2-fasciata  Melsh. 
The  name  however  is  a  very  bad  one, 
inasmuch  as  the  ins.  is  not  banded,  but 
ornamented  w.  2  wh*t  long'l  broad  lines  ; 
notwith*g  this  as  the  name  has  b'n  given 
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and  to  my  knowledge,  I  cannot  stoop 
to  the  knavery  of  changing  it.  *  The 
publ'n  of  the  paper  will  soon  take  place 
in  the  Journal,  it  was  in  fact  in  the  press 
before  I  ret'd  from  N.  W.  [the  North- 
west], The  fact  of  the  Peach  tree  being 
subject  to  the  attacks  of  a  Buprestis  is 
altogether  new  to  me.  We  have  2  sp. 
at  least  wh.  agree  w.  y'r  desc'n  viz. 
femorata  &  characteristica.  The  latter 
being  rather  larger  than  y'r  mensuration 
&  the  thorax  having  elevated  lines  as 
well  as  the  elytra  I  think  it  probable  y'r 
depred'r  is  femorata  wh.  is  orii'd  w.  2 
dull  brassy  irregular  spots  on  ea.  elytron 
more  or  less  indistinct,  but  somet.  obso- 
lete. 

The  g's  Lytta  F.  is  certainly  same  w. 
Cantharis  Oliv.  &c.  The  larvae  of  the 
Cantharids  live  &  metam'e  in  the  earth 
feeding  on  roots  &c,  but  for  more  in- 
form'n  I  must  refer  you  to  Sonnini's  Buf- 
fon  Vol.  54,  p.  395  ;  also  Olivier,  Vol. 
^.  The  no.  of  sp.  already  disc'd  in  the 
U.  S.  is  16,  viz.  segmenta  t?  vittata  Xi 
marginata  Xi  atrata  X?  Nuttalliif,  al- 
loidat,  articularist,  immaculataf,  aenea 
X,  polita,  sphaericollisf,  maculataf,  fer- 
ruginaet,  cinerea  Xi  Afzeliana,  reticu- 
lata! ;  of  these  those  marked  w.  a  X  in- 
hab.  this  state,  those  marked  w.  a  t  have 
been  desc'd  by  myself  and  will  appear  in 
the  Journal.  It  is  prob'e  that  nearly  if  not 
all  of  these  sp.  might  be  used  w.  effect 


Personal  Notes.  —  Mr.  P.  R.  Uhler,one 
of  the  leading  American  entomologists,  has 
recently'  been  elected  provost  of  the  Peabody 
institute  in  Baltimore.  Mr.  Uhler  will  still 
retain  the  position  of  librarian  which  he  has 
held  for  the  past  twenty-five  years.    It  is  not 

^[He  chang^ed  his  mind,  describing  it  in  this  very 
paper  under  the  name  of  bivi/ia/a.  It  is  the  S.  Candida 
of  Fabricius.] 


in  vessication .  By  far  the  finest  sp.  is 
the  Nuttallii,  wh.,  as  well  as  2  or  3  of 
the  other  sp.  is  somew't  larger  than 
vesicatoria  &  more  brilliant.  On  one  oc- 
casion near  Rocky  M's.  I  saw  this  sp. 
in  such  nos.  that  I  c'd  have  gathered  a 
couple  of  quarts  in  ^  an  hour,  but  few 
were  seen  elsewhere,  &  but  one  occurred 
on  last  exped'n.  Have  not  Illiger,  nor 
moth  of  apple  worm.  Do  not  know  wh. 
species  of  greg's  caterp's  you  mean. 
Rose-bug  is  Mel.  subspinosa  F.  and 
cucumber  bug  is  Cfioceris  vittata  F., 
but  I  know  no  more  of  their  history 
than  is  familiar  to  every  farmer.  It  w'd 
give  me  ^t  pleasure  to  see  those  ins. 
you  mention  desc'd  by  Peck.  I  have 
not  met  w.  his  desc'n. 

The  Peach  Insect  I  desc'd  sev'l  months 
since  for  a  paper  by  Mr.  Worth  on  this 
ins.  under  name  of  -/E.  exitiosa.  W'n 
this  essay  will  be  publ'd  I  do  not  know, 
it  was  read  to  the  A.  N.  S.  6  or  8  months 
ago.  The  sexes  are  very  diflf't.  I  have 
b'n  desc'g  shells  of  U.  S.  &  w'd  be 
much  obliged  to  you  for  any  sp's  you 
may  pick  up  on  y'r  coast.  Land  and 
fresh  water  shells  also  highly  accept'e. 
I  will  be  happy  to  send  you  the  names 
should  you  wish  it.  Your  salt  marsh 
caterpillar  is  cert'y  the  B.  acria  F.  and 
it  is  fig'd  by  Drury  and  also  by  Cramer 
under  the  name  of  B.  caprotina. 


a  little  curious  how  many  entomologists  have 
held  the  position  of  librarian  in  the  public 
institutions  of  this  country. 

We  deeply  regret  to  announce  the  death, 
on  February  25,  of  Mr.  Holmes  Hinkley  of 
Cambridge,  one  of  the  active  members  of  the 
Club  and  an  ardent  student  of  our  Lepidop- 
tera. 
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OEBALUS  PUGNAX  AN  ENEMY  OF  GRASSES. 


BY    H.    GARMAN,    LEXINGTON,    KY. 


This  is  one  of  the  commonest  of  the 
Pentatomidae  in   Kentucky,   occurring 
everywhere    in    July  and   August   on 
grasses.   Its  constant  presence  and  abun- 
dance on  millet  attracted  my  attention 
in    1889,    ^"^   with    Podisus    spinosus 
and   other  predacebus   members  of  the 
family  in  mind,   it  was  assumed  to  be 
there  after  other  insects,  and  was  not 
gpven  special  attention.     In  tfie  summer 
of    1890  it    was    again    found    to     be 
common   on   several  species  of  Setaria 
and   Panicum,  —  so    common    that    as 
many  as  twenty   adult  bugs   could   be 
taken  from  a  single  stool  of  grass.    This 
time   the   incongruity  of  a   predaceous 
insect  congregating  on  particular  species 
of  grasses,  where  there  was  no  evident 
animal  food,  made  its  impression,  and 
a   brief  examination  was   sufficient   to 
show   that  the  bugs  were  attracted  by 
the  grasses  themselves,  which  they  were 
puncturing,  and  from  which  they  were 
extracting  the  sap.    They  seemed  espec- 
ially fond  of  the  young   spikelets,   and 
where   the   bugs  were   abundant    large 
numbers   of  the  spikelets    were  found 
to   be   dried  up,  having   been  emptied 
of  their  contents. 

On  July  16  a  number  of  the  bugs 
were  collected  from  Setaria  glauca  and 
Panicum  sanguinale^  and  confined 
with  a  bunch  of  grass  in  a  breeding  cage, 
where  they  were  observed  to  continue 


their  work  of  puncturing  the  spikelets. 

Some  individuals  were  coupled  when 
taken,  and  on  the  19th  of  July  the  eggs 
were  found  to  have  been  placed  in  scat- 
tered clusters  of  about  a  dozen  eggs  each, 
on  the  stems  of  grass,  and  on  the  sides 
of  the  cage.  Each  cluster  consisted  of 
two  series,  the  eggs  being  in  contact, 
but  those  of  one  series  alternating  in 
position  with  those  of  the  other.  This 
arrangement  of  the  eggs  accommodates 
them  to  the  stems  of  grasses.  The  habit 
of  so  arranging  them  appeals  to  be  fixed, 
for  no  matter  where  placed  the  double 
lines  were  always  adliered  to.  The  eggs 
are  pale  green,  and  measure  .7  mm.  in 
length  by  .6  mm.  across,  the  diameter 
being  maintained  to  the  extremities. 
The  attached  end  is  perceptibly  convex. 
The  free  end  is  so  little  convex  as  to  ap- 
pear flat;  it  is  rimmed,  and  provided 
with  a  marginal  scries  of  capitate  ap- 
pendages which  are  so  small  as  not 
to  be  easily  made  out  even  with  a  good 
lens. 

From  my  own  obser\^ations  I  should 
have  supposed  Oe,  pugnax  to  be  exclu- 
sively a  vegetable  feeder,  but  in  the 
fourth  report  of  the  United  States  Ento- 
mological Commission,  p.  97,  I  find  it 
stated  that  the  species  has  been  observed 
attacking  the  cotton  worm.  Of  course 
there  is  nothing  improbable  in  its  taking 
both  vegetable  and  animal  food. 
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A  LIST  OF  THE  ORTIIOPTERA  OF  ILLINOIS.— III.* 


BY   JKUOMK    MCNKILL,    FAYKTThA'ILLK,    ARK. 


ACRIDIDAK  (OkDIPODINI,   Tui  XALINI.) 

46.  Arphia  sulphurca  F:il>.  Tliis 
is  ii  coinmoii  sjx'cics  throujj^hout  the 
state.  In  the  northern  part  ot'  the  state 
there  is  but  one  brood  a  year  and  the 
indivichjals  pass  the  winter  as  larvae  or 
pupae,  beinjj^  foinid  in  exactly  the  same 
localities  as  Chortopha<ra  vin'dij'asrlata 
De  Geer  and  Hippisctts  tuhcrculatus 
Pal.  de  Beauv.  They  become  full  fledged 
as  early  as  the  14th  of  May  and  disappear 
about  the  first  of  July. 

•47.  Arphia  xantJwptcra  Burm. 
This  species  is  said  by  Thomas  to  in- 
habit Illinois,  but  I  have  seen  no  speci- 
mens that  could  be  referred  with  cer- 
taintv  to  this  species  unless  indeeed  A, 
cariiiata  Scudd.  is  a  svnonvm.  I  have 
been  inclined  to  this  o})inion  but  Saus- 
sure  still  continues  to  separate  them  and 
it  is  probable  that  he  has  been  able  to 
compare  carinata  Scudd.  with  Bjr- 
meister's  type. 

48.  Arphia  caritiata  Scudd.  This 
is  a  very  common  species  throu<j^hout 
the  state,  formerly  thouj^ht  to  be  a 
variety  of  snl phitrca  Fab.,  but  it  seems 
to  be  quite  distinct  and  the  two  species 
are  now  placed  in  ditferent  divisions  of 
the  j^enus.  In  jjractice  they  may  be 
distinjruished  bv  the  facial  costa  which 


•  In  the  first  two  parts  of  this  puprr,  in  almost  every 
CISC  wlic'ic  I  h.ive  :iccrt{lit«<l  s|H*cinicn>  to  tlic  Musriiin 
of  iIk-  Univrrsity  "f  liliiioi'*,  I  ^houhl  h.jvt-  said  tlic 
Mu^fuin  of  the  Illinoiji  State  I^iborutory  of  Natural 
Ilistorv. 


is  acuminate  towards  the  vertex  in 
stiiphrtrea^  while  in  carinata  Scudd. 
the  sides  of  the  facial  costa  are  nearlv 
parallel  from  the  median  ocellus  to  the 
vertex.  The  carina  of  the  pronotum  of 
the    latter   is   very   high    and    strongly 

arched  while  in  the  former  it  is  but  little 

• 

elevated  and  nearly  straight.  The 
earliest  appearance  of  this  species  in 
northern  Illinois  is  the  20th  of  August. 

49.  Arphia  tenehrosa  Scudd.  Mr. 
Thomas  says  this  species  is  occasi(mally 
seen  in  the  extreme  northwestern  ])art 
of  the  state. 

50.  Chortopha/^a  viridifasciata 
De  Geer.  Common  throui^hout  the 
state,  though  never  very  abundant, 
'i'he  lanae  and  pupae  winter  in  the  same 
situations  with  Arphia  sulphurca  and 
complete  their  transformations  oidy  a 
few  days  sooner  than  the  last  mentioned 
species.  This  species  is  the  first  of  the 
order  to  reach  maturity  in  the  spring 
and  the  note  c)f  the  male  is  the  beginning 
of  the  grasshopper  chorus  which  con- 
tinues for  six  months  or  more.  It  is  a 
very  variable  species,  but  all  of  the 
varieties  may  be  referred  to  two  forms, 
the  irreen  and  the  brown,  which  is  a 
seasonal  form  apparently  and  therefore 
worthv  of  a  name  accordini]^  to  the  rules 
of  svstematic  zoohvj^y.  It  should  there- 
tore  be  called  Chorfopha<^a  zwriiii/iis- 
data  iufuscata  Harris.  This  form  as 
has  fre(iuently  been  remarked  is  the  com- 
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mon  one  in  the  early  spring  and  while 
green  males  are  very  rare  at  this  season 
green  females  are  common ;  later  the 
green  form  predominates  and  the  brown 
form  is  the  one  of  exceptional  occurrence, 
but  the  males  are  less  uncommon  than  the 
females.  In  the  northern  part  of  the 
state  there  is  but  one  brood  that  hatched 
from  eggs  in  the  late  summer  and  ma- 
tured the  following  spring,  so  that  the 
form  infuscata  is  the  common  one 
always.  In  Moline  I  have  captured 
full  grown  specimens  as  early  as  the 
tw^enty  second  of  April  and  as  late  as 
the  seventh  of  July. 

51.  Hncoptolophtis  sordidus  Bur- 
meister.  Common  throughout  the  wState 
but  more  abundant  northward.  While 
the  males  of  many  species  and  the  females 
of  some  species  occasionally  fly  with  a 
crackling  noise,  the  males  of  this  species 
seem  not  to  be  able  to  fly  at  all  without 
making  this  noise.  This  is  a  fortunate 
circumstance  for  the  collector  since  the 
dark  color  and  the  short  and  exceedingly 
quick  flight  of  the  male  make  it  very 
difficult  to  follow.  I  captured  speci- 
mens from  August  twenty-first  to  the 
thirtieth  of  October. 

*52.  Cavimttla  pcllticida  Scudd. 
This  species  undoubtedly  occurs  in  the 
northern  part  of  the  state  although  I 
have  never  seen  a  specimen  taken  within 
its  borders.  I  have  specimens  from 
Wisconsin  and  Mr.  Thomas  includes 
the  species  in  his  List  of  the  Orthoptcra 
of  Illinois  on  the  aiithoritv  of  Mr.  Scud- 
der. 

53.  Hippisciis  tiibercitlatus  Pal.  de 
Beauv.     This  a  rather  common  species 


in  the  early  spring.  Larvae  and  pupae 
pass  the  winter  imder  the  shelter  of 
leaves  and  grass  and  mature  very  early 
in  the  spring,  about  the  first  of  May.  It 
shows  a  decided  preference  for  certain 
localities,  being  found  year  after  year  in 
the  same  field  or  on  tlie  same  hillside. 
From  these  favorite  haunts  it  never 
seems  to  wander  far  although  appar- 
ently well  able  to  fly  across  the  state. 
There  are  tvvo  places  each  a  few  rods 
square  on  Rock  Island  where  1  have 
never  failed  to  find  them  summer  or 
winter  and  these  are  the  only  places 
where  they  are  to  be  found  on  the  Isl- 
and, which  is  three-fourths  of  a  mile 
wide  and  three  miles  loner. 

5  4 .  Hipp  is  CHS  rugosiis  Scudd.  This 
species  is  also  rather  common  at  Moline 
and  probably  throughout  the  state.  The 
red  and  the  vellow  win^jed  forms  are 
found  in  about  equal  numbers  in  Rock 
Island  Co.  except  on  the  ''Sand  Hill" 
where  they  are  quite  common  and  all 
apparently  yellow-winged.  I  have  taken 
them  on  Rock  Island  as  early  as  the  20th 
of  August.  A  specimen  in  the  Illinois 
state  laboratorv  of  natural  historv  bears 
the  date  of  Aug.  14,  taken  at  Pckin. 

55 .  Hippiscus  phoenicoptcnts  Burm. 
This  is  the  species  formerly  known  as 
H,  discoideffs  Serv.  while  the  species 
that  used  to  bear  the  name  phocfiicop- 
ierus  is  now  known  to  be  H,  tubercii- 
latiis  Pal.  de  Beauv.  I  have  taken  a 
a  single  species  at  Moline.  It  is  prob- 
ably a  rare  species  throughout  the  state. 
Taken  the  5th  of  September. 

*56.  XatitJuppns  7icgJcctus  Thos. 
Thomas    says    he    captured     it    in    the 
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southern  part  of  the  state  but  thinks  it 
is  rarely  found  there.  I  do  not  know  of 
its  occurrence  elsewhere. 

57*  Dissosteira  Carolina  Linn. 
Abundant  everywhere  along  roadsides 
and  railroads  especially.  Taken  as  early 
as  the  25th  of  June. 

*58.  Spharagcmon  ae quale  Say.  It 
is  not  certain  that  this  species  occurs 
in  the  state  although  Thomas  says  it  is 
found  ''throughout  the  greater  part  of 
the  state."  It  is  in  no  collections  that  I 
have  seen  while  the  species  next  named 
is  abundant  wherever  I  have  collected 
in  Illinois  or  Iowa  or  Indiana ;  but  as  its 
occurrence  here  is  not  improbable  I 
have  not  excluded  it  from  the  list. 

59.  Spharagemon  bolli  Scudd.  Com- 
mon on  dry  hillsides.  It  makes  its  ap- 
pearance as  early  as  the  21st  of  June. 
This  is  the  only  species  with  which  I 
am  acquainted,  except  Dissosteira  car- 
olina  Linn.,  that  remains  stationary  a 
few  feet  above  the  ground  and  in  some 
manner  produces  a  dry  rustling  note.  I 
have  known  this  species  to  go  through 
the  performance  in  but  one  instance 
although  it  was  repeated  several  times 
by  dirterent  individuals.  As  four  out  of 
the  ^SK^  individuals  that  I  captured  on 
the  spot  were  males,  the  thought  sug- 
gested itself  that  it  might  be  a  part  of 
the  courtship  of  the  species. 

60.  Spharagemon  collare  Scudd. 
This  species  occurs  rarely  on  the  tops  of 
high  sandy  hills,  in  Rock  Island  Co. 
and  doubtless  throughout  the  state  as  I 
have  found  it  as  far  south  as  Pine  Bluft', 
Ark.,  where  individuals  were  found 
abundant  along  the  sandy  shore  of  the 


Arkansas  River.  They  are  abundant 
however  on  the  "Sand  Hill."  They  have 
been  taken  at  Molineasearly  asthe  28th 
of  August. 

61.  Psinidia  fenestralis  Serv.  This 
has  been  found,  so  far  as  I  know,  in  but 
a  single  locality  in  the  state,  the  sand 
hill  at  Moline  Bridge.  It  is  abundant 
here  on  the  bare  sand.  Its  crimson 
wings  make  it  conspicuous  but  when 
on  the  ground  it  is  so  small  and  colored 
so  nearly  like  the  sand  that  it  is  not  easy 
to  see  it  and  its  flights  are  so  short  and 
quick  that  it  is  not  very  easy  to  capture - 
Aug.  28th  is  the  earliest  recorded  date 
of  its  capture. 

*62 .  Mestobreg  ma  cincta  Thos.  Sa  id 
by  Thomas  to  occur  sparingly  in  south- 
ern Illinois. 

63.  (  ?)  Philobostroma  parva  Scudd. 
I  think  I  am  not  mistaken  in  referring  to 
this  species  a  considerable  number  of 
individuals  found  on  the  sand  hill,  Sept. 
2,  and  at  Cordova  Sept.  28.  They  are 
very  variable  in  size  and  color  but  as  the 
lateral  foveolae  are  always  very  distinct 
they  are  easily  distinguished  from 
Philobostroma  quadrimaculata  Thos. 

•64.  Trimerotropis  maritima  Harr. 
Said  by  Thomas  to  occur  in  tlfe  north- 
ern part  of  the  state. 

65.  Circotettix  verruculatus  Kirby. 
The  collection  of  the  State  laboratory 
of  natural  history  contains  two  speci- 
mens, one  from  Henry,  111.,  and  the 
other  from  Birds  Point,  Mo. 

66,  Chloealtis  viridis  Scudder. 
Seems  to  be  common  throughout  the 
state,  but  it  is  never  abundant.  Speci- 
mens of  both  the  brown  and  green  varie- 
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ties  will  be  found  in  any  locality,  but  so  far 
as  my  experience  goes  the  green  speci- 
mens far  outnumber  the  brown  every- 
where and  at  all  seasons.  It  is  a  grass  lov- 
ing species  as  indeed  are  the  group 
Truxalini  generally,  being  in  this  re- 
spect strongly  contrasted  with  the  Oedip- 
odini,  which  very  generally  prefer  barren 
hillsides  or  other  localities  characterized 
by  somewhat  scanty  vegetation.  The 
short  wings  as  in  allied  species  are  quite 
variable.  1  have  one  in  my  cabinet  with 
el}'tra  and  wings  quite  as  long  as  the  ab- 
domen.* Specimens  have  been  taken  at 
Moline  as  early  as  the  ninth  of  July,  and 
as  late  as  the  fifteenth  of  October. 

67.  Chloealtis  conspersa  Scudder. 
Probably  found  throughout  the  state, 
though  never  abundant  and  perhaps  not 
everj-w^here  common.  The  females  are 
\Qxy  likely  to  be  confused  with  the 
brown  females  of  the  preceding  species 
from  which  they  may  always  easily  be 
separated  by  the  slight  median  carina 
of  the  vertex.  The  wings  and  elytra  as 
in  the  preceding  species  are  quite  vari- 
able, one  specimen  in  my  collection  hav- 
ing elytra  which  extend  one  fourth 
their  length  beyond  the  tip  of  the  abdo- 
men.  The  species  is  noted  for  the  ex- 
hibition of  a  habit  not  possessed  by  any 
other  member  of  the  family  so  far  as  is 
now  known.  This  peculiarity  is  its 
habit  of  depositing  its  eggs  in  holes 
bored  in  slightly  decayed  wood.  This 
fact  was  first  reported  by  Mr.  S.  I. 
Smith  in  his  List  of  the  Orthoptera  of 
Maiiie.  It  has  since  been  corroborated 
bv  the  obser\'ations  of  Mr.  C.  A.  Hart 
of  Champaign.*    This  species  makes  its 

•Sec  also  Scudder.      Rep.  Geol.  N.   Hampshire 
▼.  », 371-372- 


appearance  in  spring  even  earlier  than 
C.  viridis;  indeed  I  knovv^  of  but  one 
other,  Pezotettix  viridulus  Walsh,  that 
is  developed  earlier  from  eggs  hatched 
in  the  spring.  It  has  been  found  in  Mo- 
line as  early  as  the  twenty-first  of  June 
and  as  late  as  the  twenty-fourth  of  Sep- 
tember. 

^^.  Stenobothrus  curtipennis  Har- 
ris. Quite  common  throughout  the 
state  and  generally  more  abundant  than 
either  of  the  two  preceding  species.  It 
has  a  decided  preference  for  thick  blue 
grass  growing  in  partially  shaded  situa- 
tions. Like  its  allies  it  can  scarcely  be 
said  to  either  fly  or  jump,  but  it  suflers 
little  or  nothing  in  lacking  these  nccom- 
plishments  as  its  astonishing  facility  as  a 
tumbler  and  contortionist  generally  dis- 
courage all  but  the  most  determined  ef- 
forts for  its  capture.  It  appears  almost 
as  early  in  the  spring  as  the  preceding 
species,  its  first  recorded  appearance  at 
Moline  being  the  twenty-third  of  June, 
and  its  latest  appearance  the  twenty- 
fourth  of  September. 

69.  Stenobothrus  maculipcnnis 
Scudd.  This  very  variable  species  is 
common  in  a  few  localities.  It  occurs 
on  the  ''Sand  Hill'*  several  times  re- 
ferred to  and  described  in  this  paper. 
It  is  found  too  on  the  barren  or  sandy 
tops  of  the  highest  hills  along  the  blufls 
of  the  Mississippi  and  Rock  Rivers.  It 
is  full-fledged  about  the  first  of  August. 

70.  Svrbula  admirabilis  Uhler. 
Widely  distributed  but  rare  or  uncom- 
mon. Thomas  described  the  brown 
form  of  the  male  and  did  not  know  of 
the  existence  of  the  green  form.  I  have 
raised  from  pupae  several  males  which 
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show  the  usual  green  color  and  mark- 
ings of  the  females.  The  earliest  ap- 
pearance at  Moline  is  August  22. 

•71 .  Alermlria  bivittata  Ser\'ille. 
Very  rare  if  it  occurs  at  all  in  the  state. 
Mr.  Thomas  thinks  he  has  seen  one 
specimen  taken  within  this  limit.  It 
has  been  tiiken  at  Qniaha,  Nebraska,  by 
Mr.  Lawrence  Bruner  so  that  its  occur- 
rence here  is  very  probable. 

72.  Truxalis brevicornislAnn.  This 
is  a  southern  species  but  it  extends  as 
as  far  north  as  Urbana,  Illinois,  where  I 
am  told  by  Mr.  C.  A.  Hart  it  has  been 
frequently  taken  at  the  electric  light, 
as  many  as  seven  or  eight  having  been 
taken  in  one  e  ening,  August  sixteenth 

Lestes  eurinus  Say. — This  species  ap- 
pears never  to  have  been  taken  since  Harris's 
daj,  who  obtained  his  specimens  on  the  bor- 
ders of  ponds  in  Milton,  Mass.,  in  1826.  The 
onlj  notices  which  have  been  published  since 
the  description  hy  Say,  in  1839,  have  been 
based  solelv  on  his  text.  The  accompanying 
description  is  from  the  type  (a  3^  )  in  the 
Harris  collection  of  the  Boston  Society  of 
Natural  History.     It  is  a  true  Lestes. 

Greenish  blue  above,  yellowish  beneath. 
Head  bronze  blue  above,  yellow  beneath; 
apex  of  clypeuK,  labrum,  sides  of  mandibles, 
and  front  of  face  very  pale  greenish  blue, 
glistening.  Thorax  bright  blue  above  with 
violaceous  reflections  and  with  dorsal  and 
lateral  sutures  yellowish  brown;  sides  of 
thorax  blue,  the  side  of  mesothorax  with  a 
biserrate  lemon  yellow  spot  occupying  lower 
posterior  third,  that  of  metathorax  yel- 
low with  an  oblique  triangular  fuscous  stripe  ; 
base  of  all  the  legs,  and  under  surface  of 
V  femora  (especially  of  posterior  pair)  yellow; 
upper  surface  of  femora,  lower  surface  of 
tibiae  and  tarsi  brownish  green;  upper  sur- 
face of  tibiae  fuscous;  wings  subhyaline  or 
very    slightly  flavescent,  pterostigma  black; 


I  ^S%.  The  frequent  occurrence  of  a  rare 
species  at  the  electric  light  is  more 
remarkable  since  it  is  of  very  rare  occur- 
rence for  the  commonest  species  of 
Acrididae  to  visit  a  light. 

73.  Arcyptera  lineata  Scudder.  A 
very  rare  form  in  the  northern  part 
of  the  state.  I  have  taken  a  few  speci- 
mens on  the  Iowa  side  of  the  Mississippi 
opposite  Watertown.  This  is  pretty 
certainly  the  species  from  the  northern 
part  of  the  state,  which  Thomas  says 
he  saw  for  too  short  a  time  to  certainly 
identify.  In  his  list  it  is  given  as 
Stetheophyma  (Arcyptera)  gracilis? 
Scudd.  The  single  specimen  in  my 
collection  was  captured  August  9. 


abdominal  segments  1-5  above  blue,  6-10 
blackish  green ;  beneath  very  pale  fuscous, 
more  dusky  posteriorly,  their  apices  black- 
ish ;  superior  appendages  forcipated,  beneath 
bidentate  interiorlv;  the  first  tooth  at  the 
extremity  of  the  basal  fourth  sharply  pointed, 
directed  posteriorly;  the  second,  just  beyond 
the  middle,*depressed,  laminate,  denticulate, 
directed  toward  that  of  the  opposite  appen- 
dage (inferior  appendages  lost) ;  thirteen 
postcubital  cross  nervules  on  right,  fifteen 
on  left  fore  wing. 

Length  (inc.  forceps)  46  mm. ;  alar  ex- 
panse, 59  mm.;  length  of  pterostigma,  2.5 
mm.  Samuel  H.  Scudder. 


Hemidiptera  HAECKELii. — Entomologists 
who  would  derive  the  Diptera  from  the  Hemi- 
ptera,  if  any  such  exist,  will  be  delighted  to 
find  in  the  last  number  of  the  Jenaische 
zeitschrift  fiir  naturwissenschaft  (bd.  25, 
heft.  I  &  2,  1890,  p.  13-15)  a  description  of 
what  purports  to  be  a  '*zwischenform"|Con- 
necting  these  two  widely  separated  orders. 
Dr.  N.  L6on  figures  and  gives  a  brief  de- 
scription of  an  insect  taken  by  Prof.  Ernst 
Haeckel  in  Ceylon  together  with   species  of 
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Halobates.     The  insect,  of  which  Dr.  L^on 
had  onlv  a  single  specimen,  is  4  mm.   long. 
Its  mouth  **is  constructed  exactly  like  that  of 
the    Hemiptera,"  it  has  typical  hemipteran 
antennae,   a  pair  of   prominent  compound 
eyes,  three  stemmata,  and  the  head  is  not 
freely  attached  to  the  thorax.    The  wings,  of 
which  only  the  mesothoracic  pair  is  present, 
appear  to  be  hyaline,  with  a  venation  which  by 
no  stretch  of  the  imagination  can  be  regarded 
as  dipteran.     The   legs  are  hairy  and  adap- 
ted to    swimming;    there   are    three   tarsal 
joints,  the  last  of  which  terminates  in  a  sin- 
gle claw.     When  we  come  to  look  for  dipte- 
ran characters  the  only  one  that  can  be  found 
is  the  lack  of  metathoracic  wings ;  as  if  this 
character  were  sufficient  to  elevate  a  hemip- 
ter  to  the  rank  of  a  dipter  I     Has  Dr.  L^on 
ever  heard  of  the  two-winged  male  Coccidae, 
which  no  tyro  in  entomology  would  think  of 
placing  among  the  Diptera?    The  stemmata 
furnish  Dr.  L^on  with  another  reason  for  re- 
garding his  insect  as  allied  to  the  Diptera, 
because,  forsooth,  the  Hydrocorisa  have  no 
stemmata!     We    are    informed  that  at  the 
Tery  beginning  of  his  examination  of  this 
insect.  Dr.  L^n  saw  that  he  was  not  dealing 
with  a  Halobates  but  with  a  form  which  re- 
sembles a  dipter  more  than  a  hemipter.    He 
further  states  that  Dr.  Arnold  Lang,  to  whom 
he  communicated  his  observations  was  of  the 
same  opinion.      We  cannot  believe  that  so 
eminent  a  phylogenist  as  Dr.   Lang  could 
have  examined  the  specimen.    The  insect  is 
not  a   hemidipter  but  a  genuine    hemipter 
albeit  with  only  one  pair  of  wings.     It  will 
hardly  be  necessary  to  study   its  ontogeny 
for  the  sake  of  ascertaining  that  it  does  not 
hatch  as  a  maggot  and  does  not  pass  through 
a  quiescent  pupa  stage.       W.  M .  Wheeler. 


Protection  by  conspictuous  colors. — 
The  following  passages  in  Lord  Walsing- 
ham*s  last  presidential  address  to  the  Ento- 
mological society  of  London  are  sugges- 
tive : — 

**My  attention  was  lately  drawn  to  a  pas- 
sage  in    Herbert    Spencer's    *  Essay  on  the 


Morals  of  Trade.*  He  writes: — 'As  when 
tasting  different  foods  or  wines  the  palate  is 
disabled  by  something  strongly  flavoured 
from  appreciating  the  more  delicate  flavour 
of  another  thing  afterwards  taken,  so  with  the 
other  organs  of  sense,  a  temporary  disability 
follows  an  excessive  stimulation.  This  holds 
not  only  with  the  eyes  in  judging  of  colours, 
but  also  with  the  fingers  in  judging  of  tex- 
tures. '  " 

**Here,  I  think,  we  have  an  explanation  of 
the  principle  on  which  protection  is  undoubt- 
edly afforded  to  certain  insects  by  the  pos- 
session of  bright  colouring  on  such  parts  of 
their  wings  or  bodies  as  can  be  instantly  cov- 
ered and  concealed  at  will.  It  is  an  un- 
doubted fact,  and  one  which  must  have  been 
observed  by  nearly  all  collectors  of  insects 
abroad,  and  perhaps  also  in  our  own  country, 
that  it  is  more  easy  to  follow  with  the  eye 
the  rapid  movements  of  a  more  conspicuous 
insect  soberly  and  uniformly  coloured  than 
those  of  an  insect  capable  of  changing  in  an 
instant  the  appearance  it  presents.  The  eye, 
having  once  fixed  itself  upon  an  object  of  a 
certain  form  and  colour,  conveys  to  the  mind 
a  corresponding  impression,  and  if  that  im- 
pression is  suddenly  found  to  be  unreliable 
the  instruction  which  the  mind  conveys  to 
the  eye  becomes  also  unreliable,  and  the  ra- 
pidity with  which  the  impression  and  conse- 
quent instruction  can  be  changed  will  not 
always  compete  successfully  with  the  rapid 
transformation  effected  by  the  insect  in  its 
efforts  to  escape.  .  .  . 

*'If  this  protective  effect  of  the  partial  and 
intermittent  display  of  brilliant  colouring  is 
so  obvious  in  relation  to  the  human  eye, 
must  it  not  be  at  least  equally  so  in  relation 
to  the  eyes  of  its  more  natural  enemies,  such 
as  birds,  and  have  we  not  here  indicated  a 
new  and  distinct  line  of  investigation  as  re- 
gards the  use  and  advantage  of  brilliant 
colours  in  many  cases  which  cannot  be  ac- 
counted for  by  the  theory  that  they  are  de- 
veloped for  the  purpose  of  warning,  or 
through  their  aesthetic  relation  to  court- 
ship ?" 
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Green  butterflies. — '^Grant  Allen  shows 
that,  while  greenish  flowers  are  among  the 
oldest,  really  green  flowers  are  the  most  re- 
cently developed  of  all  and  among  the  most 
conspicuous.  Very  much  the  same  thing  is 
true  of  Lepidoptera.  Pale  green  moths,  like 
Actias,  Geometra,  and  Pachyarches,  are  pro- 
tected by  their  colouring,  which  is  common 
to  both  sexes,  and  are  quite  hidden  when 
nestling  among  the  leaves.  Such  seems  also 
to  be  the  case  with  Lehera  ery^^  a  lycaenid 
which  is  greenish  on  the  underside,  and  may 
possibly  be  the  case  with  some  Catopsilias. 
But  bright  metallic-green  is,  I  think,  the  lat- 
est developed  colour  among  butterflies,  and 
decidedly  the  most  conspicuous.  No  one  who 
has  not  seen  it  can  imagine  the  brilliancy  of 
Arhopala  farquharii  ox  Ornithoptera  brook- 
eana  in  the  greenest  jungle.  The  brightest 
of  the  metallic-blue  butterflies  look  dim  be- 
side them.  It  may  be  confidently  asserted  of 
all  such  butterflies  that,  unless  the  species  is 
protected,  only  the  male  is  green.  The  pro- 
tected Ornithopteras  have  sometimes  assumed 
green  colours  as  well  as  golden  and  orange, 
and  the  female  shares  in  this  useful  ornamen- 
tation to  some  extent.  In  non-protected  but- 
terflies the  green  is  confined  to  the  upperside 
and  is  quite  invisible  except  during  flight. 
In  the  Lycaenidae  it  is  found  in  many  Zep- 
hyri,  in  some  Poritias  and  Massagas,  in  a 
few  Arhopalas,  and  in  Lamfides  marakata 
a  rare  butterfly  [  discovered  in  the  Malay 
Peninsula  and  named  after  its  emerald  tint 
above.  Among  all  these,  whenever  the  fe- 
male is  known,  it  is  blue,  orange,  black,  vio- 
let, or  any  other  colour  but  green.  The  con- 
servative and,  in  butterflies,  unadorned  sex, 
has  not  yet  acquired  the  latest  development 
in  colours.  It  is  also  remarkable  that  the 
green  colours  seem  to  occur  where  the  genus 
is  most  dominant.  The  Malay  Peninsula  and 
Borneo  form  the  great  centre  of  development 
of  the  genera  Arhopala  and  Lampides,  and 
it  is  there  that  most  of  the  green  species 
occur.  The  outlying  Arhopalas,  those  of  the 
North- West  Himalayas,  and  the  Timorian 
islands,  are  all  blue.     In  Zephyrus,  the  green 


species  are  found  only  where  the  genus  is 
best  represented  and  most  vigorous.  Zepky- 
rus  favoy  a  species  found  in  the  Bhutan  and 
Assam  hill-ranges,  remote  from  the  regular 
habitat  of  the  genus,  has,  I  discovered,  the 
male  blue  and  greatly  resembling  allied  fe- 
males from  the  Western  Himalayas.  The 
green  and  orange  Ornithopteras  also  occur 
only  in  the  heart  of  the  Ornithoptera  region. 
These  remarks  on  green  butterflies  also  ap- 
ply in  some  degree  to  certain  other  unusual 
colours  of  great  brilliancy,  such  as  the  shin- 
ing coppery  gold  of  Ilerda  brahma^  and  the 
fiery  red  of  Thamala  marciana.  It  ought  to 
be  borne  in  mind  that  such  colours  must 
never  be  ascribed  to  a  female  without  careful 
examination."  W,  Dokerty  (Journ.  Asiatic 
soc.  Bengal,  v.  58,  pp.  416-417). 


The  habits  of  Brachytrypus,  the  huge 
desert  cricket  of  the  Mediterranean  region, 
have  only  recently  been  studied  by  A.  Forel, 
although,  excepting  the  mole  crickets,  it  is 
the  largest  known  European  form.  The  rea- 
son appears  in  the  fact  that  it  is  a  nocturnal 
insect,  remaining  in  its  burrows  by  day  and 
even  closing  the  entrance  to  the  same  (al- 
though it  is  three  or  four  centimetres  in  di- 
ameter) to  an  extent  of  several  centimetres, 
leaving  only  a  little  sand  heap  to  mark  its 
place.  Dr.  Forel  discovered  them  by  mark- 
ing the  spot  where  he  saw  and  heard  them 
chirping  lustily  in  the  dusk,  and  the  next 
morning  detected  the  heaps,  carefully  remov- 
ing which  the  burrows  were  found.  These 
extended  for  over  a  metre  in  length  and  half 
as  much  in  depth,  and  digging |he  creature 
out  was  a  thankless  task;  Dr.  Forel  obtained 
some  by  drowning  them  out  and  others  in  a 
way  characteristic  of  a  myrmecologist :  he 
secured  a  bag  of  ants,  a  species  of  Acantho- 
lepis,  and  setting  them  loose  before  the 
burrow,  they  entered  it  and  soon  ousted  the 
occupant. 


Alpine  faunas. — An  interesting  general 
statement  of  the  characteristic  features  of  the 
entomological,  and  especially  coleopterolog' 
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ical,  fauna  of  the  canton  of  ValaiK,  compris- 
ing the  upper  valley  of  the  Rhone  will  be 
found  in  Prof.  Ed.  Bugnion's  Introduction  to 
Favre*8  Faune  des  coMopt^res  du  Valais,  now 
publishing  in  quarto  form  in  the  memoirs  of 
the  Swiss  society  of  natural  sciences  (vol. 
31).  Mr.  Bugnion  divides  the  district  into 
three  regions  or  zones,  the  lower,  th^  sub- 
alpine  or  forest,  and  the  alpine,  their  highest 
levels  respectively  at  800,  2,000,  and  2,700 
metres;  the  subalpine  he  further  subdivides 
into  a  lower  forest,  whose  upper  limit 
reaches  it350  metres,  and  an  upper  forest 
region,  the  latter  characterized  by  the  preva- 
lence of  conifers  and  rhododendrons.  These 
divisions,  as  he  points  out  in  a  note,  differ 
from  those  of  preceding  authors,  though  not 
very  greatly  from  the  latest  authority.  Heer 
in  1837,  writing  for  the  whole  of  Switzerland, 
made  out  seven  zones,  each  450  metres  in 
height  after  the  field  (campestre)  which  ter- 
minated at  300  metres ;  the  succeeding  were 
the  hill  or  colline  with  an  upper  limit  at  75a, 
the  mountain  (1,200),  subalpine  (1,650),  al- 
pine (2,100),  subnivale  (2,550),  and  nivale 
(3,000).  Rion  in  1852  made  four  divisions 
as  follows  :— 

1.  Zone  of  cultivation,  375-1,263  m. 

2.  •'      '*  conifers,  1,263-2,050  m. 

3       ••      **  alpine  pasturage,  2,050-2,760 m, 
4.      *•      "  eternal  snow,  2,769  m.  upward. 
Christ  in  1883  also  made  four  divisions  : — 

1.  Lower  zone  up  to  550  m.  (700  in  south 
Switzerland). 

2.  Zone  of  deciduous  trees,  550  (or  700)- 
1,350  metres. 

3.  Zone  of  conifers,  1,350-2,100  m.  (2,300 
in  central  Alps). 

4.  Alpine  zone,  2,100  (or  2,3oo)-3,ooo  m. 
(perpetual  snow). 

Professor  Bugnion  gives  a  large  number  of 
groups  of  specific  forms,  mostly  Coleoptera, 
inhabiting  two  districts,  or  living  under  dif- 
ferent conditions,  etc.,  in  illustration  of  their 
geographical  distribution,  and  after  discuss- 
ing at  some  length  the  geological  antiquity 
of  insects  endeavors  to  show  from  what 
sources  the  different  elements  of  the  entomo- 


logical fauna  of  Valais  were  directly  derived. 


The  Abb^  Pkovanchsr  has  completed  the 
third  volume  of  the  Faune  entomologique  du 
Canada  which  has  been  appearing  from  time 
to  time  as  a  supplement  to  his  journal,  Le 
naturaliste  Canadien.  It  is  entirely  devoted 
to  the  Hemiptera,  and  makes  a  volume  of  354 
pages  and  five  plates.  A  large  number  of 
new  species  are  described,  principally  from 
the  Province  of  Quebec;  systematic  tables 
of  the  groups  lead  to  an  easy  determination 
of  the  species.  It  can  be  obtained  of  the  au- 
thor at  Cap  Rouge. 

The  volume  on  the  Hemiptera  was  to  be 
followed  by  a  serial  work  on  the  Canadian 
Lepidoptera  in  the  same  journal  by  the 
abb^  Provancher;  but  the  editor  has  been 
obliged  to  forego  his  intentions  as  his  jour- 
nal is  no  longer  to  receive  a  subvention  from 
the  Quebec  government  without  which  its 
publication  is  impossible,  and  it  will  accord- 
ingly cease  with  the  end  of  the  present  vol- 
ume in  June. 

PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE  ENTOMOLOGICAL   CLUB. 

14  December,  1888. — The  141st  meeting  of 
the  Club  was  held  at  156  Brattle  St.  Dr.  G. 
Dimmock  was  chosen  chairman. 

Mr.  Andrew  G.  Weeks  was  elected  to  ac- 
tive membership. 

Dr.  H.  A.  Hagen  remarked  on  swellings 
along  the  midrib  of  the  leaves  of  the  young 
shoots  of  white  oaks  found  by  him  which 
contained  hymenopterous  larvae. 

Mr.  S.  H.  Scudder  showed  caterpillars  col- 
lected this  year,  among  them  the  adult  and 
immature  larvae  of  Terias  lisa. 

Mr.  Scudder,  in  reply  to  a  question  in 
regard  to  Anthocaris  genutia,  said  that  it 
was  only  found  in  New  England  along  a  line 
of  trap-rock  in  the  Connecticut  valley. 

Mr.  Scudder  then  showed  plates  of  eggs, 
larvae,  and  pupae  of  butterflies,  from  his 
work  on  New  England  Butterflies  now  in 
press,  and  remarked  somewhat  at  length  on 
certain  species. 
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Mr.  H.  Hinkley  showed  specimens  of  Lagoa 
crispata  which  he  had  raised.  It  is  interest- 
ing in  that  in  hatching,  it  pushes  the  pupa 
skin  from  the  chrysalis.  The  legs,  anten- 
nae, etc.,  have  separate  coverings.  There  is 
also  a  sort  of  double  lid  to  the  cocoon. 

XI  January,  1889.  The  i42d  meeting  of  the 
Club  was  held  at  156  Brattle  St.  Mr.  S.  H. 
Scudder  was  chosen  chairman. 

The  annual  reports  of  the  secretary  and 
librarian  were  read  and  accepted.  The  an- 
nual report  of  the  treasurer  was  read  and  ac- 
cepted subject  to  the  approval  of  the  auditors. 

The  club  then  proceeded  to  ballot  for  oflS- 
cers  for  the  ensuing  year.  The  following 
were  chosen:  President:  S.  H.  Scudder. 
Secretary:  R.  Hay  ward.  Treasurer:  S. 
Henshaw.  Librarian:  G.  Dimmock.  Mem- 
bers at  large  of  Executive  Committee :  G. 
Dimmock,  and  H.  Hinkley.  Editors  of 
Psyche :   G.  Dimmock  and  S.  Henshaw. 

The  annual  address  of  the  retiring  presi- 
dent, Prof.  Wm.  Trelease,  was  on  Myrme- 
cophilism  (See  Psyche  v.  5,  p.  171-180). 

Remarks  were  made  by  Mr.  Albert  E.Smith 
on  a  leaf-cutting  ant  which  is  very  injurious 
to  the  coffee  plant  in  South  America.  These 
ants  cut  off  the  leaves  and  carry  them  away; 
they  are  supposed  to  use  them  to  cover  up 
their  subterranean  passages. 

Mr.  S.  H.  Scudder  showed  some  of  the 
late  Dr.  Asa  Fitches  manuscripts  and  read 
a  note  of  his  in  which  he  recorded  as  early 
as  1855  the  occurrence  of  Feniseca  tarqni- 
nius  with  plant  lice. 

Mr.  Scudder  next  called  the  attention  of 
the  Club  to  the  remarkable  mode  of  suspen- 
sion in  the  chrysalis  of  the  genus  Thais,  ex- 
hibiting specimens  of  the  chrysalis  of  7*. 
rumina.  In  all  the  three  species  of  this  genus 
found  in  Europe  the  anterior  extremity  of  the 
chrvsalis  is  furnished  with  a  double  tubercle, 
bristling  with  short  curving  hooks,  and  the 
chrysalis,  besides  being  attached  in  the  normal 
way  of  the  Papilionidae  by  the  hinder  extrem- 
ity and  the  girth  around  the  middle,  has  also 
an  additional  support  by  the  entanglement  of 
these  anterior  hooks  in  a  loop  of  silk  spun  by 


the  caterpillar  in  preparing  for  pupation,  and 
which  seems  to  spring  from  about  the  same 
points  as  the  transverse  loop  of  the  thorax. 
There  seems  to  be  very  little  reference  to  this 
peculiar  mode  of  transformation  by  those 
who  have  treated  of  this  genus,  although  it 
was  distinctly  mentioned  by  Rambur  as  long 
ago  ^s  1840  in  his  Faune  entomologique 
d*Andalusie;  Boisduval,  Rambur,  and  Gras- 
lin  in  their  work  on  European  caterpillars 
describe  and  figure  two  species  and  Duponchel 
gives  an  independent  description  and  figure 
of  one  of  them, — all  without  reference  to  this 
peculiar  mode  of  suspension,  or  to  the  unique 
structure  of  the  anterior  extremity,  to  which 
there  seems  to  be  no  parallel  in  the  Lepidop* 
tera.  Rambur  in  the  work  referred  to  says 
(p.  243)  :  "The  anterior  extremity  which  is 
pointed  and  bifid  is  also  furnished  with  little 
short  hooks  which  hook  themselves  in  two 
bundles  of  thick  silk;  it  is  thus  supported 
by  the  two  extremities  besides  the  slight 
band  of  silk  which  embraces  it.  "  Yet  Doub- 
leday  in  1846  says  that  "according  to  Dr. 
Rambur,  when  about  to  undergo  their  meta- 
morphosis, they  not  only  fasten  themselves 
by  a  transverse  thread  like  the  Parnassii,  but 
also  surround  themselves  by  a  very  slight 
silken  web,"  which  Rambur  nowhere  asserts 
and  which  is  an  entire  mistake. 

He  then  showed  some  living  pupae  of  Pie- 
ris  napae  and  called  attention  to  the  differ- 
ences between  them  and  those  of /*.  oUracea, 
The  frontal  spine  is  straight  in  P,  napae, 
short  and  hooked  upward  in  P,  oUracea. 
The  pupae  of  P.  napae  are  also  more  heavily 
marked.  The  larvae  differ  in  the  amount  of 
pile  and  in  the  prominence  of  the  larger 
wartlets.  He  stated  that  the  specimens  of  P. 
oleracea  from  the  temperate  regions  of  Amer- 
ica and  of  P.  napae  from  those  of  Europe  are 
easily  distinguishable  in  their  earlier  stages 
and  also  by  the  abdominal  appendages  of 
the  male  imago. 

Mr.  A.  E.  Smith  showed  a  part  of  his  col- 
lection of  Orthoptera  from  Brazil,  and  re- 
marked at  some  length  on  his  collecting  in 
South  America 
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I  am  preparing  a  monograph  of  the  Phalan- 
gidae  of  North  America  and  will  be  glad  to  get 
specimens  from  any  locality.  Will  identify  and  re- 
turn any  sent.  Specimens  from  the  Northwest, 
Southwest,  and  the  Pacific  coast  especially  desired 

Clrence  M.  Weed, 

Hanover,  N.  H. 


A   LIST  OF  THE  ORTHOPTERA  OF   ILLINOIS.— IV. 


BY  JEROME  MCNEILL,    FAYETTEVILLE,  ARK. 


ACRIDIDAE  (aCRIDIINI,    TETTIGIXAE). 

74.  Schistocerca  americana  Drury. 
Of  rare  occurrence  north  of  the  center 
of  the  state  but  common  southward.  I 
have  taken  a  few  specimens  in  Rock 
Island  Count}',  the  earliest  recorded 
appearance  being  Sept.  20th. 

75.  Acridium  alutaceum  Harr.  The 
only  species  of  this  genus  found  in  Rock 
Island  County.  It  is  found  sparingly 
along  rail-roads  and  in  waste  ground, 
but  there  is  a  very  small  district  where 
it  is  extremely  abundant.  This  is  a 
little  strip  of  ground  a  few  hundred 
feet  in  length  along  the  C.  B.  &  Q.  R. 
R.  about  one  mile  and  a  half  southwest 
of  Colona,  Henry  Co.  Prof.  Garman 
with  a  party  from  Illinois  University  first 
stumbled  upon  this  locality  a  few  years 
ago,  and  I  visited  it  in  18S9.  This 
colony  has  established  itself  in  a  patch 
of  Johnson  grass,  a  species  of  Androp- 
ogon,  which  seems  to  have  furnished  it 
with  the  conditions  exactly  fitted  for  its 
development.  These  specimens  have 
the  dorsal  stripe  almost  always  distinct. 
Colona,  Aug.  12th. 

•76.  Acridium  cmarginatum  Scudd. 
Reported  by  Mr.  Thomas  as  having 
been  taken  a  few  times  in  the  state. 

*77.  Acridium  rubiginosum  Scudd. 
Said  by  Mr.    Thomas  to  be    a    rather 


rare  species   found   only  in  the  neigh- 
borhood of  oak  gloves. 

♦78.  Melanoplus  spretus  Thomas. 
Stray  specimens  have  been  identified  by 
Mr.  Thomas,  but  it  cannot  be  consid- 
ered a  resident  species,  as  Illinois  is  out- 
side of  even  the  "Temporary  region" 
as  determined  by  the  U.  S.  entomologi- 
cal commission. 

79.  Melanoplus  atlanis  Riley.  This 
wide  spread  species  occurs  throughout 
the  state.  It  seems  however  to  be  very 
unequally  distributed.  In  some  local- 
ities it  is  about  as  common  as  M,  femur - 
rubrum  while  in  others  it  may  be  very 
rare.  In  Rock  Island  County  it  is  usu- 
ally rare  or  at  least  uncommon  but  on  a 
sand  hill  an  eighth  of  a  mile  south  of 
Moline  bridge  on  Rock  River  it  is  very 
abundant.  As  this  sand  hill  shelters  a 
number  of  species  which  occur  not  at 
all  or  rarely  elsewhere  in  the  neighbor- 
hood it  may  be  well  to  say  a  few  words 
as  to  its  character.  It  consists  entirely 
of  fine  clean  sand  which  is  in  places 
covered  with  a  thin  soil  which  supports 
a  scanty  vegetation  of  willows  and  sand- 
burr  but  which  is  for  the  most  part 
wholly  barren.  This  hill  rises  gradu- 
ally on  every  side  from  the  Rock  River 
bottom.  It  is  about  a  half  mile  in 
length  and  only  a  few  hundred  yards  in 
width  at  the  widest.       At   the    highest 
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point  it  is  not  much  lower  than  the  hills 
on  either  side  of  the   river  valley.     Its 
size  and    isolated    position  make  it    a 
conspicuous  object  from  the  river  bluffs 
for  several   miles  above  and  below  the 
bridge.     It  is  in  fact  a  small  island  or 
"tow  head"  in  the  old  Mississippi  chan- 
nel.     This    river    as    is    well    known 
once    flowed     through    the    Meridosia 
swamps,  which  are  situated  about  four 
miles  above    Cordova,  into   the   Rock 
River  valley,  which  it  occupied  to  the 
present  mouth  of  this  river.     A  consid- 
erable part  of  this  hill  is  fenced  out  from 
stock  and  here  the  natural  features  have 
been  preserved  for  a  long  time  so  that 
many  species  retain  a  foothold  or  even 
flourish  here  which  do  not  seem  to  occur 
elsewhere  in  the  county.    Atlanis  seems 
to  be  at  least  imperfectly  two  brooded 
in  the  northern  part  of  the  state  &s  I 
have  taken  a  few  specimens  as  early  as 
the  middle  of  June  while  the  great  ma- 
jority attain   the   adult  stage  after  the 
middle   of   August.      It  was  formerly 
thought  to  be  not  easy  to  separate  this 
species  from    M.  femur-rubrum^   the 
common  Red-legged  Locust  of  our  mead- 
ows, and  indeed  this  difliculty  still  exists 
in  the  case  of  the  females,  but  it  is  now 
known  that  the  males  at  least  can  be 
very  readily  distinguished  from  those  of 
the   allied   species.       This     distinction 
consists   mainly    in    the    scoop-shaped 
ultimate   abdominal  segment,  which  is 
obscurely  notched  at  the  tip  in  atlanis 
and  in  the  rounded  ultimate  segment  of 
femur-rubrum  which  is  squarely  trun- 
cate at  the  apex. 

80.    Melanoplus  femur  rubrum  De 


Geer.  This  well  known  species  is 
abundant  everywhere  in  meadows  and 
along  wood  sides.  It  has  been  taken  at 
Moline  as  early  as  the  twenty-third  of 
June. 

81.  Melanoplus  collinus  Scudder. 
This  rather  common  species  is  pretty 
closely  restricted  to  the  tops  of  hills  and 
the  sides  of  ravines  which  are  almost 
too  barren  for  pasturage.  It  is  never, 
so  far  as  I  am  aware  found  in  rich  bot- 
tom lands. 

82.  Melanoplus  punctulatus  Uhler. 
The  museum  of  the  State  laboratory  ot 
natural  history  of  Illinois  contains  two 
specimens  a  male  and  a  female  from 
Galesburg  and  Urbana.  These  are  the 
only  specimens  from  the  state  that  I 
have  seen. 

83.  Melanoplus  minor  Scudd.  This 
species  is  included  in  the  list  because 
its  occurrence  in  Indiana  renders  its  oc- 
currence here  almost  certain.  It  has 
been  captured  at  Bloomington,  Indiana. 

84.  Melanoplus  differentialis  Thos. 
This  species  is  common  along  road- 
sides. Its  earliest  appearance  at  Moline 
is  August  8th. 

85.  Melanoplus  bivittatusSBy,  This 
is  an  uncommon  species  in  the  northern 
part  of  the  state  at  least.  In  eastern  In- 
diana it  is  not  unfrequently  so  numerous 
as  to  do  considerable  injury  to  hay  and 
grain  crops.  It  matures  at  least  a  month 
earlier  than  the  last  mentioned  species, 
according  to  my  observation,  as  I  have 
taken  it  at  Dublin,  Ind.  as  early  as  June 
28th  and  at  Moline  as  early  as  the  7th 
of  July. 

86.  Melanoplus  cenchri  n.  sp. 
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Male :  Length  to  tip  of  abdomen  .80  to  .90 
in. ;  length  of  elytra  .70  to  .74  in. 

General  color  dull  brown  varying  through 
testaceous  to  bright  yellow,  but  in  the  light- 
est specimens  the  sternum  is  dull  olive  or 
brown.  In  the  most  common  form  the  head, 
disk  and  sides  of  the  pronotum  are  light 
brown  or  testaceous  or  at  least  lighter  in 
color  than  the  middle  region  of  the  body. 
The  black  band  of  the  pronotum,  common  in 
species  of  this  genus,  is  entirely  obsolete  or 
rarely  represented  by  a  faint  dusky  line  or 
narrow  band  extending  along  the  sides  of  the 
head  and  the  lateral  carinae  of  the  pronotum 
to  the  base  of  the  elytra.  The  elytra  are 
testaceous,  unspotted  or  sometimes  very  ob- 
scurely spotted  with  faint  small  or  medium 
dusky  flecks.  The  posterior  femora  have  the 
upper  half  of  both  the  inner  and  the  outer 
faces  infuscated  or  at  least  darker  than  the 
lower  part  with  upper  margin  marked  with 
three  lighter  spots.  The  posterior  tibiae  are 
bright  blue  with  white  spines  tipped  with 
black.  The  whole  body  is  hairy,  but  this  fea- 
ture is  more  marked  upon  the  disk  of  the  pro- 
notum, the  upper  face  of  the  posterior  tibiae 
and  at  the  end  of  the  abdomen.  The  facial 
costa  is  sulcate,  and  the  median  carina  of 
the  pronotum  is  distinct  upon  the  metazone, 
more  or  less  distinct  upon  the  prozone  and 
cut  by  three  incisions.  The  elytra  are  nar- 
row and  usually  extend  much  beyond  the 
abdomen.  The  posterior  femora  extend  more 
or  less  beyond  the  tip  of  the  abdomen.  The 
anal  cerci  are  broad  at  the  base  but  are  sud- 
denly contracted  on  the  upper  side  to  half  or 
less  than  half  the  width  at  their  origin ;  the 
lower  margin  is  straight  and  oblique,  so  that 
the  apical  two-thirds  of  the  cerci  is  directed 
upwards  but  of  equal  width  to  the  apex  which 
is  rounded.  The  last  ventral  segment  is  ele- 
vated and  narrowed  above  at  the  sides  with 
the  upper  outline,  seen  from  behind  forming 
a  distinct  but  very  obtuse  angle. 

Female:  Length  to  tip  of  ovipositor  .goto 
1.08  in. ;  length  of  elytra  .75  to  .85  in. 

Similar  to  the  male  in  color  but  somewhat 


stouter  and  larger.  The  elytra  extend  to  or 
considerably  beyond  the  tip  of  the  abdomen . 
The  posterior  femora  do  not  generally  reach 
to  the  tip  of  the  abdomen.  The  upper  plates 
of  the  ovipositor  are  much  exserted, 
strongly  upcurved  and  very  acute  while  the 
lower  plates  are  long  and  slender  with  a 
small  or  minute  lateral  tooth  at  the  base. 
Moline,  111.  August  27.  3  ^'s,  12  $'s. 

The  species  just  described  belongs  to 
the /"emur-rubrum  group  of  the  genus 
but  it  is  very  distinct  from  this  species 
and  all  others  apparently.  It  was  found 
in  large  numbers  on  the  sand  hill  be- 
fore referred  to  and  afterwards  a  few 
specimens  were  found  at  widely  scattered 
points  in  Rock  Island  and  adjoining 
counties.  It  seems  to  inhabit  only  high 
sandy  ground.  The  specimens  found 
upon  the  sand  hill  were  confined  to 
that  portion  where  the  only  vegetation 
was  sand-burr  (Cenchrus).  They  were 
colored  so  nearly  like  the  yellow  sand 
that  they  were  difficult  to  see  when  only 
two  or  three  feet  away.  The  specimens 
I  afterwards  found  were  generally  darker 
in  color  but  they  were  invariably  in  the 
neighborhood  of  sand-burrs.  In  the 
lighter  specimens  the  apical  half  or  two- 
thirds  of  the  elytra  were  almost  perfectly 
transparent. 

87.  Pezotettix  vtridulus.  This  very 
pretty  species  was  described  from  speci- 
mens obtained  in  this  locality.  It  is  by- 
no  means  common  however,  being  re- 
stricted to  a  few  localities.  It  shows  a 
decided  preference  for  the  sides  of  open 
grassy  ravines.  It  is  I  think  the  first 
orthopteron  to  become  mature  from  eggs 
hatched    in  the  spring.     I    have   found 
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full  grown  specimens  as  early  as  the  5th 
of  June.  The  museum  of  the  State  lab- 
ratory  of  natural  history  contains  a  few 
specimens  from  Normal  and  Blooming- 
ton,  111.  My  collection  contains  speci- 
mens from  Bloomington,  Indiana. 

88.  Pezotettix  occidentalis  Bruner. 
A  very  common  species  which   makes 
its  appearance  as  early  as  the  middle  of 
July   and  is  abundant  through  August 
and  September. 

89.  Pezotettix  scudderiUhXer.  This 
is  probably  as  common  as  the  last  men- 
tioned species  and  probably  more  evenly 
distributed     throughout     the     territory 
which  it  occupies.     Occidentalis  cer- 
tainly prefers  grassy  hillsides  and  tops, 
but  scudderi  is  very  frequently  found 
along   roadsides   or     in   pastures.        It 
reaches  maturity  about  the  first  of  Au- 
gust.   It  is  tolerably  certain  that  unicolor 
Thos.  is  but  a  synonym  of  this  species. 
Mr.  Qhler's  specimens  were  from  Balti- 
more and  Rock   Island,    and   it   is  not 
probable  that  I  overlooked  the  species 
during   four     years    collecting    in    the 
neighborhood   of    the     last    mentioned 
place.      Mr.    Thomas   distinctly   states 
that  he  was  unacquainted  with  scudderi. 
So  it  is  scarcely  to  be  doubted  that  he 
redescribed  this  species   as  unicolor, 

90.  Pezotettix  gracilis  Evuner.  This 
is  P,  minutipennis  Thos.  It  is  very 
rare  in  the  north-western  part  of  the 
state,  but  seems  to  be  widely  distributed, 
as  specimens  have  been  found  at  Moline, 
Bloomington,  Urbana  and  Normal.  It 
is  a  wood  loving  species.  It  has  been 
taken  as  early  as  the  first  of  July. 

91.  Pezotettix    autumnal  is   Dodge. 


The  occurrence  of  this  species  was  some- 
thing of  a  surprise  as  it  was  thought  to 
be  a  local  Nebraska  form.     Its  peculiar 
distribution  here  however   leads  me  to 
think  that   it   may  be  a  widely  spread 
species  and  explain  perhaps  why  it  has 
been  supposed  to  be  so  restricted  in  its 
range.     It  occurs  in  abundance  at  one 
place  near  Colona,  Henry  Co.,  111.,  ac- 
cording to  Professor  Garman,  who  gave 
me  specimens  obtained  at  that  point  and 
saw  nothing  of  it  anywhere  else,  but  sev- 
eral days  search  for  the  species  was  en- 
tirely fruitless,  and  I  was  almost  inclined 
to  think  some  mistake  had  been  made  in 
referring  the  specimens  to  that  part  of 
Illinois,  when  I  stumbled  upon  the  spe- 
cies at  Cordova,  Rock  Island  Co.  There 
I  found  it  abundant  in  a  large  orchard 
on  the  east  side  of  a  high  hill.     Careful 
search  in  that  neighborhood  did  not  en- 
able me  to  find  it  any  where  else,  and 
I   have    never  found     it    in  any  other 
part  of  the  state.       The  Colona  speci- 
mens were  captured  Aug.  20th,   1S85. 
Those  captured  at  Cordova  were  taken 
the  2Sth  of  September,  1889. 

92.  Pezotettix  viola  Thos.  This  is  a 
sou  til- western  form  not  generally  dis- 
tributed throughout  the  state.  Said  by 
Thomas  to  inhabit  central  and  southern 
Illinois,  but  the  museum  of  the  State 
laboratory  of  natural  history  contains 
but  two  specimens  captured  at  Running 
Lake  July  15,  and  in  September.  Mr.  C. 
W.  Woodworth  of  Fayetteville,  Ark., 
has  repeatedly  observed  females  of  this 
species  ovipositing  in  crannies  of  wood 
and  stone  frequently  three  or  four  feet 
from  the  ground. 
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93.  Pezotettix  manca  Smith.  This 
species  is  put  in  the  list  of  Illinois  Or- 
thoptera  on  the  strength  of  a  single  pair 
of  specimens  taken  at  Running  Lake 
July  15,  1883. 

94.  Tettix  cristatus  Harr.  Accord- 
ing to  Bolivar  ^  Batrachidea  carinata 
Scudd.  is  a  synonym  of -^.  crista ta  Harr. 
and  the  latter  is  transferred  to  the  genus 
Tettix.  I  have  a  single  specimen  from 
Bloomington. 

95.  Tettix  triangularis  Scudd.  I 
have  seen  but  two  specimens  from  this 
state;  both  are  in  my  collection,  one 
from  Rock  Island  and  the  other  from 
Bloomington. 

96.  Tettix  granulatus  Kirby.  I 
have  a  specimen  from  Brookeville,  Ind., 
and  one  from  Moline,  which  I  refer  to 
this  species. 

97.  Tettix  ornalus  Say.  There  is  a 
single  specimen  in  the  museum  of  the 
State  laboratory  of  natural  history  from 
Bloomington,  111.  which  belongs  to  this 
species.  I  have  a  specimen  from  Bloom- 
ington, Indiana,  which  I  place  here. 
While  these  four  species  are  all  found  in 
the  state  it  is  pretty  evident  that  they  are 
all  rare,  since  out  of  all  the  hundreds  of 
Tettiginae  examined  by  nje  these  seven 
individuals  are  all  that  I  have  seen  of 
these  species  from  Illinois  or  Indiana. 

98.  Tettix  arenosus  Burm.  I  refer  to 
this  species  a  large  number  of  Tettix 
collected  at  various  times  by  Mr.  C.  A. 
Hart  of  Illinois  University  and  a  lim- 
ited number  of  specimens  that  I  have 
collected  in  the  north-western  part  of  the 
state.  I  have  formerly  been  accustomed  to 

1  Essai  sur  les  Acridicns  de  la  Tribu  des  tettigidae, 
par  I^n.  Bolivar.      Gand,  iSSy. 


consider  this  form  as  T  rugosus  Scudd. 
but  these  specimens  seem  to  be  indistin- 
guishable from  T,  arenosus  Burm.  as 
Mr.  Scudder  understands  this  species, 
and  they  do  not  seem  to  belong  to  the 
new  genus  Paratettix  in  which  Bolivar 
places  T  rugosus  Scudd.  Besides 
this  species  is  too  nearly  allied  to  Zl  cu- 
culatus  Burm  to  allow  of  its  being  put 
in  a  different  genus.  I  am  tempted  to 
risk  the  opinion  that  T  arenosus  and 
7.  rugosus  are  too  much  alike  to  re- 
main in  different  genera,  if  they  are 
really  different  species.  I  have  mature 
specimens  that  have  been  taken  in  every 
month  from  March  to  September  inclu- 
sive, a  fact  which  would  seem  to  indicate 
that  there  are  two  or  more  broods  of  this 
species  in  a  year,  or  that  their  breeding 
time  is  so  irregular  that  they  can  not  be 
divided  into  broods  at  all. 

99.  Tettix  cuculatus  Burm.  This 
species  is  represented  by  numerous  spec- 
imens taken  in  Rock  Island  and  neigh- 
boring counties  and  by  a  few  in  Mr. 
Hart's  collection.  They  were  taken 
during  the  months  of  May,  June,  July, 
and  August ;  I  have  three  pupae  taken 
at  Hampton  on  May  5th  and  four  taken 
at  Moline,  one  on  the  5th  and  three  on 
the  Sth.  These  pupae  taken  at  about  the 
same  time  in  different  localities  are  all 
ready  to  moult  for  the  last  time.  This 
regularity  would  indicate  that  they  have 
developed  from  eggs  hatched  in  the 
spring,  and  if  this  is  the  case  the  title  of 
Pezotettix  viridulus  Walsh  to  be  the 
first  grasshopper  to  be  developed  from 
eggs  hatched  in  the  spring  will  be  in 
some  danger. 
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100.  Tettigidea  lateralis  Say.  This 
form  is  not  uncommon  at  Moline  but  it 
is  apparently  much  more  common  south- 
ward. I  have  a  number  of  specimens 
collected  from  Aug.  9th  to  i6th  ;  some 
of  them  are  full  grown  but  the  majority 
are  pupae  in  the  last  stage. 

1 01.  Tettigidea  polymorpha  Burm. 

I  have  not  found  this  species  in  the 
neighborhood  of  Moline,  but  I  have  a 
number  of  specimens  collected  by  Mr. 
Hart  in  the  central  part  of  the  State. 

Phasmidae. 

102.  Diapheromera  sayi  Gray. 
This  species  is  not  uncommon  in  Rock 
Island  county  and  probably  it  is  not  less 
common  throughout  the  State,  though 
its  form  and  habits  render  it  too  incon- 
spicuous to  be  known  by  many.     July 

I I  th  is  the  earliest  date  I  have  for  its 
capture  at  Moline. 

•103.  Diapheromera  velii  Walsh, 
Proc.  ent.  soc.  Philad.,  v.  3,  410. 

104.  An  isomer p  ha  buprestoides 
Stoll.      A   single  specimen  in  the  mu- 


seum of  the  State  laboratory  of  natural 
history  is  labeled  $  Saratoga,  Union 
Co.,  111.,  July  1877. 

Mantidae. 

105.  Stagmomantis  Carolina  Linn. 
This  species  occurs  not  rarely  in  the 
southern  part  of  the  state. 

Blattidae. 

*io6.  J^latta germanica  Tab.  Giyen 
on  the  authority  of  Thomas. 

♦107.  Periplaneta  amer icana  L,inn. 
Is  in  no  collection  of  Illinois  Orthoptera 
that  I  have  seen,  but  I  include  it  on  the 
authority  of  Thomas. 

108.  Periplaneta  orientalis  Linn. 
Too  abundant  in  old  houses. 

109.  Ischnoptera  pennsylvanica  De 
Geer.  Not  found  in  Rock  Island  county, 
but  it  is  common  in  the  southern  part 
of  the  state,  where  it  is  common  under 
old   logs. 

*iio.  Ischnoptera  unicolor  Scudd. 
Given  on  the  authority  of  Thomas. 


A   SUPPLEMENTARY   NOTE  ON     DIABROTICA    12-PUNCTATA. 


BY    H.    GARMAN,  LEXINGTON,  KY. 


After  the  first  part  of  my  paper  on 
this  insect  was  published  (Psyche,  v.  6, 
p.  29)  and  the  second  part  was  nearly 
all  in  print,  I  received  from  Prof.  C.  V. 
Riley  a  copy  of  his  notes  on  the  habits 
and  life-history  of  the  species  with  per- 


mission to  use  them  in  what  I  might 
subsequently  write.  It  is  not  now  possi- 
ble for  me  to  take  advantage  of  this 
courtesy  further  than  to  add  here  some 
of  the  more  important  observations 
which  his  notes  contain. 
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In  an  introductory  paragraph  he 
says:  "Prof.  H.  Garman  justly  calls 
in  <|uestion  (Psyche,  v.  6,  p.  29;  Feb. 
1S91)  a  statement  made  in  Insect  Life 
(V.  I,  p.  59)  where,  by  a  typographical 
oversight,  the  Twelve-spotted  Diabro- 
tica  is  stated  to  have  'bred  upon'  in- 
stead of  *fed  upon'  melons.  The  error 
is  self-evident  from  the  language  and 
from  the  tenor  of  the  article  which  does 
not  treat  of  larval  habits  at  all  but  of 
the  food-habits  of  the  beetle." 

•My  knowledge  of  the  corn-feeding  habit 
of  the  larvae  of  this  insect  dates  from  April 
30,  1883,  when  Judge  Lawrence  Johnson  for- 
warded to  me  from  Allenton.  Wilcox  Co., 
Ala.,  a  number  of  larvae  of  which  he  wrote 
as  follows :  'I  sent  jou  last  week  from  Allen- 
ton  specimens  of  the  same  destructive  'bud- 
wjrm'  that  I  once  mentioned  as  heard  of  but 
not  seen.     This  is  about  the  right  time,  for 
they  are  now  going  into  the  pupa  stage  and 
in  the  sand  you  will  find  one  of  the  pupae. 
The  worm  leaves  the  corn  after   doing   its 
mischief  and  the  pupa  referred  to  was  found 
immediately  under  the  stalk  among  the  roots. 
I  have  never  met  with  this  worm  except  in 
the  prairie  regions  of  southern  Alabama,  but 
have  heard  of  it  in  Mississippi.'" 

From  these  larvae  Professor  Riley  ob- 
tained adults  May  21,  1S83.  He  ob- 
tained larvae  and  beetles  from  Missis- 
sippi in  1S84  where  they  are  said  to 
abound  in  corn  fields  from  March  to  the 
midJle  of  May.  In  June,  18S6,  they 
were  reported  to  him  as  injuring  corn 
at  Mt.  Vernon,  Va.,  the  result  being  a 
withering  and  drooping  of  the  central 
parts,  while  in  some  cases  the  plants 
were  killed  as  soon  as  sprouted. 

The  eggs  were  obtained  by  Professor 


Riley  from  females  confined  with  earth, 
and  were  placed  in  the  soil  as  in  the 
case  of  D.  longicornts.  Larvae  col- 
lected June  18  from  infested  com  at 
Mt.  Vernon,  Va.,  changed  to  pupae 
June  22,  and  beetles  emerged  July  6, 
and  produced  eggs  on  the  following 
day.  Larvae  from  these  eggs  were  first 
observed  July  15.  In  this  connection 
Professor  Riley  continues: 

**The  above  indicates  that  this  insect  is  at 
least  double-brooded,  in  which  respect  it  dif- 
fers in  habit  from  the  closely  allied  D.  longi- 
cornis  which  is  single-brooded  and  winters 
usually  in  the  ^^^^  though  occasionally  in 
the  adult  state.  The  second  brood  of  Dia- 
brat  tea  t2-punctata  doubtless  winters  over, 
and  deposits  eggs  about  the  young  corn  or 
other  plants  in  the  spring.  Eggs  of  the  last 
brood  are  also  doubtless  deposited  in  the  fall, 
and  winter  over,  as  is  usually  the  case  with 
D,  longicornis.** 

I  am  not  at  present  prepared  to  be- 
lieve that  the  female  D.-  I2'punctata 
produces  eggs  in  the  fall  of  the  year. 
Careful  examination  of  examples  taken 
whenever  possible  has  failed  to  show 
ova  in  the  ovaries  at  any  time  except 
in  the  early  spring  just  before  the  first 
brood  of  larvae  appear,  and  again  when 
these  larvae  become  beetles.  After 
these  adults  have  deposited  their  eggs, 
no  gravid  females  occur  again  until  the 
following  spring.  The  search  for  them 
has  been  especially  thorough  in  the  fall 
and  winter,  and  among  all  the  exam- 
ples dissected  during  these  periods  not 
a  single  one  showed  any  signs  of  de- 
veloped ova. 

"The  early  stages  of  D.  12-pHuctata  are 
scarcely  different    from    those    of  D.   longi- 
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cornis.  The  tgg  is  larger,  being  .03X.02  of 
an  inch  as  against  .025 X. 015  in  the  case  of 
longicornis.  In  color,  instead  of  being  dirty 
white  it  is  dull  yellowish.  The  hexagonal 
pits  are  exactly  like  those  on  the  ^%^  of 
lomgicornist  but  are  perhaps  smaller,  as  there 
are  30-35  in  its  entire  length  as  against  20 
only  in  the  smaller  egg  oHongicornis  " 

The  larva  is  said  to  differ  from  that  of 


D.  longicornis  in  being  larger  and  in 
the  presence  of  the  two  small  tubercles 
at  the  posterior  edge  of  the  caudal  plate. 
The  pupae  of  the  two  species  are  said  to 
differ  only  in  size. 

Two  dipterous  parasites  of  D,  12- 
punctata  are  known  to  Professor  Riley, 
one  a  Tachinid  obtained  from  the  lan-a, 
the  other  coming  from  the  adult. 


DESCRIPTIONS  OF  THE  PREPARATORY  STAGES  OF  TWO  FORMS 

OF   CERURA  CINEREA  Walk. 


BY  HARRISON  G.  DYAR,  NEW  YORK. 


I  have  discussed  the  differences  be- 
tween the  Eastern  and  Western  forms 
of  the  imago  in  the  Canadian  ento- 
mologist^ and  in  the  present  article 
consider  the  larval  stages.  The  larvae 
of  the  two  forms  are  much  alike ;  the 
differences,  after  eliminating  certain  ap- 
parent ones  due  to  individual  variation, 
narrow  to  the  greater  prominence  of 
crimson  in  cinereoides  and  its  some- 
what shorter  caudal  filaments  or  sterna- 
poda^  to  use  Dr.  Packard's  term.  My 
examples  oicinerea  were  nearly  without 
crimson  spots  in  the  dorsal  patches,  but 
Professor  Lintner  has  allowed  me  to  see 
some  notes  by  Professor  Riley  on  this 
species  in  which  they  are  described  as 
present,  and  doubtless  the  character  is 
variable.  In  the  following  some  allow- 
ance should  be  made  for  individual 
variation. 

i  Can.  ent.,  v.  aa,  p.  353. 


Cerura    CINEREA     Walker,     (Eastern 

form.) 

Egg.  Slightly  more  than  hemispherical, 
the  base  flat.  Color,  dead  black;  diameter 
1.2  mm. 

Laid  singly  ;  the  larva  hatches  by  eat- 
ing a  hole  in  the  side  but  does  not  de- 
vour the  rest  of  the  shell. 

Larva  :  Second  stage.  Head  rounded,  the 
sutures  deep,  blackish  brown ;  width  i  mm. 
Cervical  horns  brown,  spinose  as  are  the 
caudal  filaments,  the  latter  twice  annulated 
with  pale  yellow.  Body  green,  a  blackish 
brown  subdorsal  line  on  each  side,  the  space 
between  them  over  the  dorsum  filled  in  with 
the  same  color  except  in  three  patches  (i)  on 
joint  3  posteriorly,  joints  4  and  5  quadrate, (2) 
on  joints  8-10  pointed  anteriorly,  and  (3)  a 
rounded  one  on  joint  12.  These  are  of  a  more 
yellowish  green  than  the  body  color.  Exten- 
sile threads  black,  once  annulated  with  white. 
Length  of  larva  7  mm  j  of  tails  5  mm. 

Third  stage.     Head  subquadrate,  rounded, 
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flat  in  front,  dead  brownish  black,  the  lower 
part  paler  and  mottled  centrally  in  front  with 
a  paler  color.  Antennae  white  ;  labrum  and 
ocelli  brown  ;  width  of  head  1.3  mm.  Cervi- 
cal horns  thick,  heavily  spinose,  brownish 
black;  several  rows  of  minute  piliferous 
tubercles  on  the  body;  tails  spinose,  dark 
red-brown,  twice  broadly  annulated  with 
yellowish  and  tipped  with  the  same  color. 
Body  green,  a  purple-brown  subdorsal  line 
on  each  side  which  passes  to  the  spiracles  on 
joints  7  and  8,  a  little  interrupted,  especially 
on  joint  5.  The  space  between  them  is  filled 
in  with  purple-brown  on  joints  2  and  3,  on 
joints  6-9  and  on  joints  11  and  13,  though 
not  completely  on  joints  8  and  9,  but  with  a 
trace  of  a  dorsal  line  on  the  other  joints. 
Venter  whitish. 

Fourth  stage.  Head  higher  than  wide, 
rounded,  a  little  flattened  in  front;  a  minute 
tubercle  before  the  apex  of  each  lobe ;  pur- 
plish black,  finely  mottled  with  yellow,  green 
at  the  sides  posteriorly;  antennae  white, 
ocelli  black;  width  2.2  mm.  Cervical  horns 
thick,  covered  by  piliferous  tubercles  with 
about  six  rows  of  similar  tubercles  on  each 
side  of  the  body,  only  the  upper  two  distinct. 
Color  yellowish  green.  A  triangular  dorsal 
patch  on  joints  2  and  3  covering  the  cervical 
horns  purplish  black,  mottled  with  little  yel- 
low spots ;  a  larger  patch  on  joints  4-9  ellipti- 
cal, retractedat  the  segmental  incisures,  reach- 
ing the  spiracle  on  joint  8,  replaced  centrally 
irregularly  by  yellow  and  broadly  connected 
with  a  small  patch  on  joints  10  and  11  which 
widens  on  11  and  is  narrowly  connected  with 
the  last  patch  on  joint  13,  replaced  by  green- 
ish on  the  anal  plate.  Tails  purple-brown, 
twice  annulated  with  yellow. 

Fifth  stage.  Head  purplish  black,  green 
at  the  sides  posteriorly,  reticulated  where  the 
colors  meet;  mottled  with  yellowish  in  front 
rather  broadly  but  more  narrowly  to  vertex. 
Clypeus  and  mouth  purplish,  jaws  black,  an- 
tennae white;  width  of  head  3.2  mm.  Cervi- 
cal shield  large,  smooth,  with  angulations  at 
the  corners,  representing  the  "horns"  of  the 


previous  stage.    Body  slightly  elevated  dor- 
sally  at  joint  3  posteriorly,  but  without  a  pro- 
cess on  either  joints  3  or  4.   Tails  spined,  pur- 
plish black,  twice  annulated  with  greenish 
yellow.     Body  yellow-green  speckled  on  the 
sides  with  yellow  and  with  small  brown  pili- 
ferous spots.    The  dorsal  patches  are  much  as 
before,  the  first  triangular  on  joints  2  and  3 
covering  the  top  part  of  the  s  mooth  punctured 
corners  of  the  cervical  shield,  ending  on  joint 
3  posteriorly,  covered  with  little  yellow  spots 
and  narrowly  bisected  by  a  pale  dorsal  line. 
The  other  patches  are  confluent;   beginning 
in  a  point  on  joint  4  the  second  patch  widens, 
contracted  at  each  suture  to  below  the  spiracle 
on  joint  8  and  over  the  subventral  space,  just 
enclosing  the  spiracles  on  joints  7  and  9;  it 
narrows  on  joints  8  and  9  joining  the  third 
patch   on  joints   10  or   11   (in  different  ex- 
amples).    The  third  widens  a  little  on  joint 
II  and  narrows  on  joints  11  and  12  where  it 
joins  narrowly  the  last  patch,  which  widens 
on  joints  12  and  13  and  contracts  a  little  at 
the  anal  plate.     The  patch  on  joints  6-8  is 
much   mottled   by   large  yellow   (or  partly 
crimson)    spots   and  on  the   anal    plate   by 
whitish.      Spiracles  purple-black  with  a  cen- 
tral white  line  and  black  marks  around  them  ; 
the  lateral   yellow  specks   here  segregate  to 
form  an  obscure  stigmatal   line.     A  row  of 
purple-black  subventral  blotches  irregularly 
represent  the  feet  on   the  apodal  segments. 
Venter  a  little  whitish  with  a  narrow  ventral 
line   posteriorly;    feet    green.      Two    erect 
black  spines  at  the  anus.     As  the  stage  ad- 
vances,   yellow   spots   appear  in    the  dorsal 
patch  on   the  3rd-5th  abdominal    segments, 
the  sides  are  strongly    sprinkled  with    little 
brown   spots  and   the  dorsal  band   becomes 
purplish  edged  with  yellow  but  with  no  dis- 
tinct crimson. 

Cocoon.  Constructed  on  bark  of  gummy 
silk  and  bits  of  bark  and  wood,  like  that  of 
the  other  species  of  Cerura. 

Food  plants  :  —  Poplar     (Populus) 
and  willow   (Salix). 

Larvae  from  Dutchess  Co.,  New  York. 
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Cbrura  cinereoides    Dyar,   (West- 
ern form.) 

Eg-g.  Slightly  less  than  hemispherical, 
the  base  flat.  Color,  dull  brownish  black, 
sniooth.  Diameter  about  i  mm.  Duration 
of  this  stage,  eight  days. 

Larva:  First  stage.  Head  dark  red- 
brown.  On  joint  2  are  two  brown  processes, 
minutely  spined.  Joint  13  has  two  **tails" 
3  mm.  long,  brown,  twice  broadly  annulated 
with  pale  yellow  and  minutely  spined.  The 
body  is  brown  with  three  dorsal  pale  yellow 
patches,  on  joints  2  to  6,  8  to  10  and  12  re- 
spectively, the  posterior  one  faint.  Venter 
and  legs  pale  whitish.  Length  of  larva,  ex- 
clusive of  the  tails,  4  mm.  It  spins  a  slight 
web  on  the  surface  of  the  leaf  to  which  it 
clings. 

Second  stage.  Head  red-brown  with  two 
blackish  shades  in  front.  Processes  on  joint 
2,  which  is  somewhat  swollen,  thick  and 
spined.  Tails  twice  broadly  annulated  with 
pale  yellow.  The  body  is  red-brown  with  a 
transverse  row  of  minute  spined  points  on 
each  segment.  The  dorsal  patches  are  as  in 
the  previous  stage,  but  the  one  on  joint  12 
extends  also  on  joint  11.  The  venter  and 
legs  are  pale  yellow.  The  extensile  threads 
in  the  "tails"  are  pale  whitish  at  base,  the 
rest  dark  brown,  once  broadly  annulated 
with  white.  They  are  extended  in  the  same 
manner  as  the  "horns"  of  a  larva  of  Papilio, 
the  base  appearing  first,  followed  by  the  re- 
mainder of  the  part,  reversing  itself  as  it  is 
extruded.  These  the  insect  lashes  over  its 
back  if  disturbed.  Length  6  mm.,  tails,  4  mm. 
Third  stage.  Head  brown,  densely 
marked  with  small  yellow  spots,  but  leaving 
two  wavy  lines  of  the  ground  color  in  front, 
paler  at  the  sides  posteriorly.  Antennae 
whitish.  Joint  2  is  somewhat  swollen  and 
bears  two  thick  processes  about  i  mm.  long 
covered  with  pointed  tubercles.  Each  seg- 
ment has  a  row  of  similar  tubercles  each 
bearing  a  short  fine  hair.  The  dorsal  ones  on 
joints  3,  6,  7,  8,  9  and   11  are  rather  larger 


than  the  others.  The  tails  are  spinose,  green 
but  brown  above  at  the  base  and  twice  annu- 
lated with  brown  towards  the  ends.  Length 
4.5  mm.  The  body  is  yellowish  green,  the 
red-brown  of  the  dorsum  being  reduced  to  a 
subdorsal  brown  line  on  each  side  which  join 
on  the  last  segment  and  are  connected  over 
the  back  on  joints  2  and  3  by  brown  mottlings 
between  the  processes,  by  a  large  patch  on 
joints  6,  7  and  8  and  another  on  joint  1 1 .  The 
large  spot  is  paler  centrally.  Later  the  sub- 
dorsal line  disappears  and  the  brown  dorsal 
patches  are  connected  by  an  obscure  dorsal 
line.     Length  of  body,  8  to  12  mm. 

Fourth  stage.  The  head  is  partly  retracted 
under  the  skin  of  joint  2,  purple-brown  be- 
fore, yellowish  green  at  the  sides  behind  the 
eyes,  the  upper  two  thirds  densely  covered 
with  small  pale  yellow  spots,  but  leaving  two 
lines  of  the  ground'  color  in  front.  A  few 
minute  hairs  over  the  surface.  Antennae 
white.  The  body  is  slightly  elevated  dorsally 
at  joint  3.  Color  green,  with  a  yellowish 
tinge  at  the  bordering  of  the  dorsal  patches, 
which  are  four  in  number  and  purple-brown. 
The  first  is  on  joints  2  and  3,  triangular, 
covering  the  upper  part  of  the  spined  pro- 
cesses of  joint  2,  partly  divided  by  a  green 
dorsal  line  anteriorly ;  the  second  is  on 
joints  4  slightly  and  5  to  9,  elliptical,  reach- 
ing below  the  spiracles,  pointed  anteriorly, 
and  connected  posteriorly  with  the  third 
patch  on  joints  10  and  11,  which  widens  pos- 
teriorly and  narrows  abruptly  to  the  fourth 
patch  on  joints  12  and  13  which  is  partly  re- 
placed by  the  ground  color.  The  two  last 
extend  over  the  subdorsal  spaces.  All  are 
partly  mottled  with  pale  yellow  and  contain 
conical  tubercles,  each  surmounted  by  a  short 
hair.  The  sides  of  the  body  are  sprinkled 
with  brown  and  whitish  specks  and  have  a 
few  short  fine  white  hairs.  Venter  white. 
Tails  purple  brown  at  the  basal  half  above 
and  twice  annulated  with  brown  at  the  ex- 
tremities. They  are  still  spinose  and  the  ex- 
tensile threads  are  black  with  a  white  ring. 

Fifth  stage.      Head    as  before,  but  at  ma- 


May  1891.  J 


PSYCHE. 


83 


turity  the  j'ellow  spots  are  quite  faint  and  a 
blackish  shade  extends  up  from  the  ejes 
widening  to  the  vertex.  Jaws  black  ;  anten- 
nae white.  Body  smooth,  the  conical  pili- 
ferous  elevations  represented  by  brown  spots. 
The  processes  on  joint  2  are  relatively  much 
smaller  and  without  spines.  A  slight  dorsal 
elevation  on  joint  3  posteriorly,  just  covered 
by  the  end  of  the  first  dorsal  patch.  Tails 
spined  as  before  and  marked  the  same.  The 
extensile  threads  are  dark  purplish  black, 
once  annulated  with  purplish  white.  Dorsal 
patches  much  as  before,  the  second,  third  and 
fourth  strongly  confluent,  the  second  and 
third  most  so.  The  second  is  marked  cen- 
trally with  many  dark  crimson  spots,  with 
which  color  all  the  patches  are  narrowly 
edged  inside  the  yellow  border.  At  maturity 
the  color  of  all  the  patches  fades  to  lilac  and 
a  number  of  yellow  spots  appear  in  the  sec- 
ond one,  its  outline  anteriorly  becoming  ir- 
regular. Body  yellowish  green  with  a 
transverse  row  of  purple-brown  spots  on  each 
segment,  more  numerous  subventrally,  and 
a  number  of  whitish  spots,  which  are  thick- 
est at  the  spiracles  giving  the  appearance  of 
a  stigmatal  line.  These  are  also  found  on 
the  dorsal  patches,  and  on  the  anal  plate  are 
partly  confluent,  replacing  the  purplish 
brown.  The  spots  on  the  patch  on  joint  2 
are  yellowish  like  those  on  the  head.  Spir- 
acles dark  reddish  brown,  partly  surrounded 
by  a  similarly  colored  but  paler  spot.  Ven- 
ter whitish,  at  maturity  green,  a  reddish 
ventral  line  on  joints  12  and  13.  Purple  spots 
on  the  bases  of  the  legs  and  on  the  legless 


segments.      Feet  green,  marked  with  brown- 
ish. 

At  the  anus,  beyond  the  upper  anal 
plate,  are  two  erect  spiny  hairs  which 
serve  to  project  the  frass  to  a  consider- 
able distance.  Length  of  larva  35  mm. ; 
of  tails  5  mm. 

Cocoon,  Formed  on  a  piece  of  wood 
first  of  gimimy  silk  which  is  strength- 
ened by  many  little  pieces  of  wood 
bitten  off  from  inside.  When  finished, 
it  is  elliptical,  quite  hard  and  of  the 
color  of  the  wood  or  bark  on  which 
it  is  made.  Length  about  30  mm. ; 
width,   13  mm. 

Pupa,  Cylindrical,  tapering  slightly  at 
both  extremities,  somewhat  flattened.  Color 
pale  brown,  venter  yellowish  and  a  dark 
dorsal  line.  Wing  and  leg  cases  greenish. 
Abdomen  very  minutely  punctured.  Wing 
cases  creased.   Length  x8  mm. ;  width  6  mm. 

The  duration  of  the  first  larval  stages 
was  from  three  to  six  days,  the  last  two 
seven  days.  The  pupa  state  lasts  through 
the  winter. 

Food  plant.  Probably  Willow 
(Salix). 

Larvae  from  Los  Angeles  Co.,  Cali- 
fornia. 


TWO  NEW  TACHLNIDS. 


BY  C.  H.  TYLER  TOWNSEND,    LAS   CRUCES,    N.    M. 


The  following  two  species  of  Tachi- 
nidae,  recently  received  from  Professor 
F.  L.  Harvey,  of  Orono,  Maine,  among 
a  lot  of  other  Diptera  for  determination, 
prove  to  be  new.     As  he  desires  to  use 


the  names  in  a  future  paper  of  his,  I 
submit  descriptions  of  them. 

Tachina    clisiocampat    n.    sp.     $.      Eyes 
brown,  very  thinly  and   indistinctly  hairy; 


84 


PSYCHE. 


[May  1891, 


front  at  vertex  about  one-half  the  width  of 
the  face  below,  at  base  of  antennae  about  one* 
third  the  width  of  the  head ;  frontal  vitta 
black,  of  equal  width,  with  a  row  of  black 
bristles  on  each  side  extending  fully  half>wajr 
down  the  cheeks,  the  front  on  each  side 
golden,  this  color  extending  nearly  as  far 
down  on  the  cheeks  as  do  the  frontal  bristles ; 
vertex  blackish  with  longer  and  stouter  bris- 
tles, three  on  each  side  posteriorly  inclined, 
and  a  pair  on  the  ocellar  area  anteriorly  in- 
clined; antennae  blackish,  a  little  shorter 
than  the  face,  second  joint  elongate,  the 
third  joint  about  twice  the  length  of  the 
second;  arista  3-jointed,  basal  half  somewhat 
thickened;  vibrissae  removed  from  the  oral 
margin,  the  facial  ridges  with  a  few  bristles 
which  do  not  extend  quite  half  way  up  the 
face,  but  usually  as  far  as  the  lowermost 
frontal  bristles;  proboscis  blackish,  palpi 
reddish-brown,  black  bristly;  face  and 
cheeks  silvery,  in  places  with  a  golden  sheen, 
lower  cheeks  cinereous  with  short  black 
bristles;  occiput  blackish  or  cinereous, 
covered  with  dense,  coarse,  whitish  hair  ex- 
cept a  narrow  bare  space  opposite  the  vertex, 
the  edge  with  a  fringe  of  black  hairs.  Thorax 
black  above  with  six  gray  vittae,  the  middle 
pair  sometimes  coalesced,  covered  with  short 
black  hair  and  with  rows  of  black  bristles; 
humeri  and  pleurae  more  or  less  cinereous, 
black  pilose;  scutellum  dark  flesh-red,  some- 
what black  at  base,  with  black  hair  and  eight 
marginal  macrochaetae  which  reach  at  far- 
thest about  to  the  middle  of  the  second  ab- 
dominal segment.  Abdomen  long  oval ,  some- 
what conical,  black,  thickly  covered  with 
rather  short  black  bristles  becoming  longer 
behind,  the  basal  half  of  the  second,  third  and 
fourth  segments  cinereous  usually  more  dis- 
tinct on  the  sides,  the  second  segment  usually 
with  a  flesh-red  tinge  on  the  sides;  the  first 
and  second  segments  each  with  one  dorsal 
pair  of  macrochaetae  near  the  hind  margin, 
the  third  segment  with  two  pairs,  the  anal 
segment  with  many  stout  bristles;  venter 
black,  the  bases  of  the  segments  cinereous 


except  the  anal,  black  hairy.  Legs  black, 
black  hairy,  femora  somewhat  cinereous, 
femora  and  tibiae  with  black  bristles  and  a 
few  macrochaetae;  claws  black,  elongate, 
pulvilli  dirty  yellowish.  Wings  hj'alinc, 
costo-basal  portion  tinged  with  yellowish, 
curvature  of  the  fourth  vein  with  a  wrinkle 
appearing  like  a  stump;  veins  black,  very 
stout  towards  the  base  of  the  wing,  the  base 
of  the  costa  with  black  bristles,  the  third  vein 
bristly  above  and  below  at  its  origin ;  tegulae 
white  with  yellowish  margin,  halteres  very 
dusky,  nearly  black. 

Length  of  body  12  mm;  of  wing  9^^  mm. 

Described  from  two  specimens,  bred 
from  larvae  of  Clisiocampa  sylvatica, 
Orono,  Maine.  The  eyes  in  this  species 
cannot  be  said  to  be  hairy,  although  thin, 
scattered  hairs  are  distinctly  visible  with 
a  high-power  lens.  I  base  my  generic 
reference  of  this  species  particularly  on 
the  strongly  elongated  second  antennal 
joint  as  compared  with  the  third,  and 
the  wrinkle  at  the  curvature  of  the  fourth 
vein,  characters  of  the  true  Tachina 
sens.  Schiner.  This  species  agrees 
exactly  with  Schiner's  description,  ex- 
cept the  one  remark,  "  eyes  bare." 
Some  authors  seem  inclined  to  abandon 
this  much  patronized  genus,  but  I  think 
we  can  not  do  better  than  accept  it  as 
restricted  by  Schiner  (Faun,  austr.. 
Dipt.,  I,  472.) 

Phorocera  promiscua  n.  sp.  J.  Eyes 
brownish,  thinly,  indistinctly  hairy;  fron^ 
broad,  a  little  more  than  one-third  the  width 
of  the  head;  frontal  vitta  nearly  black,  of 
equal  width,  cleft  behind  where  a  prong 
widens  outward  on  each  side  of  the  ocelli ;  a 
row  of  bristles  on  each  side  of  the  vitta,  ex- 
tending about  three  or  four  bristles  below  the 
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base  of  the  antennae,  two  orbital  brfstlcs  out- 
side each  row ;  a  long  pair  of  bristles  directed 
backwards  on  the  vertex,  and  a  shorter  pair 
directed   forwards  on  the  ocellar  area;    the 
front  golden  on  each  side,  this  color  extend- 
ing as  far  down  on  the  cheeks  as  do  the  frontal 
bristles,  the  rest  of  the  cheeks  and  face  gray; 
facial  ridges  with  bristles  extending  fully  or 
more  than  half  way  up  the  face;   antennae 
not  quite  so  long  as  the  face,  blackish,  second 
joint  short,  the   third  joint   nearly  or  quite 
three  times  as   long  as   the   second;   arista 
black,  two-jointed,  the  basal  half  thickened; 
vibrissae  somewhat  removed  from    the  oral 
margin;  proboscis  blackish,  palpi  light  red- 
dish-yellow, black  bristly;  lower  cheeks  dark 
gray,  with  black  bristles ;  occiput  ashy,  gray 
pilose,  with  black  bristles  on   the  borders. 
Thorax  above  leaden  gray,  with  four  black 
lines,  with  numerous  black  bristles  becoming 
longer  behind,  and  covered  with  short  black 
hairs;  humeri  and  pleurae  gray,  the  bristles 
and  short  hairs  of  the  dorsum  extending  be- 
low on  the  sides  of  the  thorax ;  scutellum  dull 
gray,  darker  at  the  base,  covered  with  short 
black  hairs,  and  with  eight  marginal  macro- 
chaetae,  the  longest  pair  reaching  the  base  of 
the  third  abdominal  segment,  a  shorter  de- 
cussate pair  between  them.     Abdomen  ovate, 
first  segment  black  above ;  second  and  third 
segments  leaden  gray,  densely  covered  with 
short  black  bristles,  each  one  arising  from 


an  opaque  black  dot;  anal  segment  obscure 
golden  pollinose,  edges  of  segments  black;  a 
dorsal  pair  of  weak  macrochaetae  near  the 
hind  margin  of  the  first  segment,  a  stronger 
pair  on  the  second,  four  pairs  on  the  third, 
and  about  twice  as  many  on  the  anal  segment ; 
venter  dull  gray,  anal  segment  obscure  gol- 
den as  above,  incisures  and  median  line  black. 
Legs  black,  femora  and  tibiae  black  bristly; 
claws  short,  pulvilli  dusky.  Wings  grayish 
hyaline,  fourth  vein  without  wrinkle  or 
stump,  third  vein  bristly  above  and  below  af 
its  origin ;  tegulae  white,  halteres  dusky 
brown. 

Length  of  body  7  to  74  mm ;  of  wing  5^  to- 
6  mm. 

Described  from  three  specimens,  bred 
from  larvae  of  Clisiocampa  sylvatica^ 
Orono,  Maine.  I  believe  I  am  right  in 
referring  this  species  to  Phorocera,  al- 
though in  some  specimens  the  bristles 
on  the  facial  ridges  do  not  extend  more 
than  halfway  up  the  face.  This  species- 
seems  to  be  near  Tachina  (^Masicera). 
armigera  Coquillett  (Insect  life,  i, 
332),  which  however  is  said  to  have 
the  eyes  bare.  I  would  not  be  sur- 
prised Jf  the  latter  should  prove  to  be  a 
Phorocera. 


Edwards's  Butterflies    of  N.   America. 

The  eleventh  part  of  the  Butterflies  of 
North  America,  just  issued,  is  in  every  way 
equal  to  its  predecessors.  For  the  first  time 
in  this  third  series, 'each  of  the  three  large 
quarto  plates,  with  the  accompanying  text, 
is  given  up  to  a  single  and  relatively  little 
known  species  of  butterfly,  two  of  them  to 
species  of  Satyrinae,  a  group  which  nowhere 
in  the  world  has  found  so  complete  a  treat- 
ment as  in    America,   at  the   hands   of  our 


author.  Excepting  for  the[intermediate  larval 
stages  of  Satyrus  meadii\  every  single  stage 
of  the  creature's  life  is  Represented,  usually 
by  more  than  a  single  ^figure,  and  all  in  that 
exquisite  and  finely  exact  style  we  have  be«- 
come  accustomed  to  in  this  work,  but  which 
can  never  be  too  highly  praised  or  too  fully 
appreciated.  Such  illustrations  lie  at  the  very 
foundation  of  the  exact  knowledge  of  butter- 
flies, and  are  the  key  to  any  proper  under- 
standing of  their  real  relationships. 
The   butterflies   treated    of  are    Afatura 
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floras  Satyrus  meadii  and  Chionohas  ckryxus, 
all  of  them  living  from  five  hundred  to  a 
thousand  or  two  miles  from  Mr.  Edwards's 
home,  where  they  were  bred  and  studied. 
This  shows  at  once  the  opportunities  to  be 
overtaken  by  any  zealous  student,  and  ren- 
ders possible  thorough  acquaintance  with  our 
entire  fauna.  Mr.  Edwards  hints  here  and 
there  at  some  of  the  difficulties  of  the  work, 
to  have  overcome  which,  even  partially,  in 
the  case  of  such  distant  and  secluded  insects 
as  this  Satyrus  and  this  Chionobas,  is  a  high 
merit  indeed  !  Apatura  flora  is  an  inhabi- 
tant of  our  extreme  southern  border;  Satyrus 
meadii  lives  at  moderate  altitudes  in  restricted 
localities  in  Colorado,  New  Mexico,  Arizona 
and  Montana;  and  Chionobas  chryxus  at 
higher  elevations  in  the  Rocky  Mts.  from 
Colorado  to  British  America  and,  if  with  Mr* 
Edwards  we  include  Calais  in  the  species* 
also  across  the  continent  in  the  higher  north. 
In  all  three  species  the  caterpillars  hibernate 
in  early  life,  but  the  history  of  the  species  as 
given  here  presents  nothing  of  unusual  inter- 
est and  closely  resembles  that  of  their  nearest 
allies.  Eighty-one  figures,  most  of  them  col- 
ored and  many  much  magnified,  are  given  on 
the  three  plates. 

Fifth  report  of  the  U.  S.  entomologi- 
cal COMMISSION. — Dr.  Packard's  treatise  on 
forest  insects,  only  just  issued  though  com- 
pleted over  three  year's  ago,  closes  the  work 
of  the  U.  S.  entomological  commission.  It 
is  based  on  a  former  '*  bulletin  "  of  the  com- 
mission, but  is  vastly  enlarged  and  abounds 
in  illustrations  many  of  which,  unfortunately, 
conform  to  the  standard  of  those  published 
years  ago  by  the  agricultural  department, 
but  are  much  inferior  to  those  now  published 
by  its  division  of  entomology.  One  can 
quickly  see  by  a  glance  through  the  volume 
of  more  than  900  pages.  40  plates  and  300 
cuts  in  the  text  that  it  is  a  veritable  store 
house  of  facts  and  observations,  and  is 
worked  out  in  the  same  way  as  the  previ- 
ous bulletin.  It  has  the  faults  of  many  gov- 
ernment publications  that  the  material  is  too 


little  sifted  and  digested,  but  there  can  be  no 
doubt  of  its  great  service.  A  systematic 
index  of  the  insects  is  sadly  needed;  the 
very  plan  of  the  book  particularly  requires  it. 

Personal  Notes.— Mr.  William  Beuten- 
mliller  has  recently  been  appointed  curator 
of  the  department  of  entomology  in  the  Am- 
erican museum  of  natural  history  in  Central 
Park,  New  York  City. 

Mr.  C.  'H.  Tyler  Townsend  has  just  taken 
the  post  of  entomologist  at  the  agricultural 
experiment  station  at  Las  Cruces,  New  Mex- 
ico. 


PROCEEDINGS   OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

8  February,  1889. — The  143d  meeting  was 
held  at  156  Brattle  St.,  the  president  in  the 
chair. 

Mr.  G.  Dimmock  read  part  of  a  letter  from 
Mrs.  C.  M.  Winston  describing  the  resem- 
blance of  some  •'walking-sticks'*  to  the  plants 
on  which  they  lived. 

Mr.  Dimmock  showed  a  collection  of  Cyni- 
pidae  with  their  galls  given  to  the  Club  by 
Mr.  C.  P.  Gillette  of  Iowa;  it  was  voted  to 
give  the  collection  to  the  Boston  society  of 
natural  history. 

Mr.  J.  H.  Emerton  showed  specimens  of 
Ilypochilus,  a  spider  recently  described  by 
Geo.  Marx  which  has  the  cribellum  and  cala- 
mistrum  like  Filisata  and  also  four  respira- 
tory sacs  like  the  Theraphosidae.  These 
specimens  were  collected  by  Miss  Mary  T. 
Palmer  at  Manitou,  Col. 

Mr.  Emerton  also  made  some  remarks  on 
the  spiders  collected  by  the  Messrs.  Smith  of 
Brooklyn,  N.  Y.  in  the  province  of  Matto 
Grosso  in  Brazil. 

Mr.  S.  H.  Scudder  explained  the  history  of 
a  newspaper  account  of  a  pretended  great 
flight  of  butterflies  at  Westerly,  R.  I. 

Mr.  H.  Hinklev  showed  some  artificial  in- 
sects  made  by  Japanese  and  made  some  re- 
marks on  the  breeding  habits  of  Lepidoptera. 


PSYCHE. 


[Established  in  1874.] 


Vol.  6.    No.   18.2 


June,    1891. 


CONTENTS: 

A  DECADE  OF  MONSTROUS  BEETLES  (Plate  2). — Samuel  H.  Scudder    ....  89 

Personal  notes 93 

Description  op  the  preparatory  stages  of  Callosamia   promethba  Drury. — 

Wm.  BeutenmViller 94 

Preparatory  stages  of  Heterocampa  unicolor  PACK,^'ff a rrisoft  G.  Dyar.  95 

The  embryology  of  a  common  fly. —  JV.  M,  Wheeler 97 

Oeneis  and  its  early  stages. — Samuel  H,  Scudder 99 

Notes  (Lowne's  Anatomj  of  the  blow-fly ;  death  of  Kiinckel  d'Herculais ;  distribution 

of  Vanessa  cardui) 100 

Proceedings  of  the  Cambridge  Entomological  Club loi 


Published  by  the 

CAMBRIDGE     ENTOMOLOGICAL     CLUB, 

Cambridge,  Mass.,  U.  S.  A. 

YEARLY   SUBSCRIPriONS,  $2.         VOLUME,   $5.  MONTHLY   NUMBERS,  20c. 

[Entered  as  second  class  mail  matter.] 


88 


PSrCHE. 


[June,  1891. 


Psyche,  A  Journal  of  Entomology. 

RATES  OF  SUBSCRIPTION,  ETC, 

PAYABLE  IN   ADVANCE. 

f^SubicripHons  not  discontum^d  art  considered 
renewed. 


Beginning  with  January,  rSgi,  the  rat*  of 
subscription  is  as  folUiws:  — 

Yearly  subscription,  one  copy,  postpaid,  ^a.oo 

Yearly  subscription,  clubs  of  three,  postpaid,  5xx> 

Subscription  to  Vol.  6  (1891-1893).  postpaid,  5.00 

Subscription  to  Vol.  6,  clubs  of  3,  postpaid,  13.00 

The  index  will  only  be  sent  to  subscribers  to  the 
ivhole  volume. 

Twenty-five  extra  copies,  without  change  of 
form^  to  the  author  of  any  leading  article,  if  or- 
dered  at  the  time  of  sending  copy^  .  Free 

Author's  extras  over  twenty-five  in  number, 
under  above  mentioned  conditions,  each.       .        ac. 

Separates,  with  changes  of  form  —  actual  cost  of 
such  changes  in  addition  to  above  rates. 

0^  Scientific  publications  desired  in  exchange, 
RenltUiBces,  eoniHulcfttloiis,  exehMges,  books, 
Mii  pftBiplileU  Bhosli  be  tMressed  to 

EMTOES  OP  PSTCHE, 

CftBibrMge,  Mass.,  U.8.A. 


ADVERTISING  RATES,  ETC, 

Terms  Cash— strictly  in  advance. 
Only  thoroughly  respectable    advertisements 
will  be  allowed  in  PSYCHE.    The  editors  reserve  the 
right  to  reject  advertisements. 

Subscribers  to  PsYCHE  can  advertise  insects  for 
exchange  or  desired  for  study,  not  for  cash,  free  at 
the  discretion  of  the  editors. 

Regular  style  of  advertisements  plain,  at  the  follow- 
ing rates: — 

Ontflde    Iniide 
Page.      F»cei. 

Per  line,  first  insertion.    .        .        .      ^zo  50.08 

Eighth  page,  first  insertion,       .               .75  .6 

Quarter  -       "         "...         1.25  x.oo 

Half        -        -         ••         ...     2.25  X.75 

One         -        "         "...        4.00  3.50 

Mach  subsequent  insertion  one-half  the  above  rates. 

Address  Editors  op  Psyche, 

Cambridge,  Mass.,  U.  S.  A. 

Subscriptions  also  received  in  Europe  by 

R.  FRIBDLANDER  &  SOHN, 

Carlstrasse  11,  Berlin,  N.  W. 


CAMBRIDGE  ENTOMOLOGICAL  CLUB. 

The  regular  meetings  of  the  Club  are  now  held  at 
7.45  P.M.  on  the  second  Friday  of  each  month,  at 
No.  156  Brattle  St.  Entomologists  temporarily  in 
Boston  or  Cambridge  or  passing  through  either  city 
on  that  day  are  invited  to  be  present. 


A  very  few  complete  sets  of  the  first  five  volumes- 
of  Psyche  remain*fo  be  sold  for  ^25.  Vol.  I  will 
not  be  sold  separately. 

Samuel  Henshaw,  Treas., 

Cambridge,  Mass. 

The  following  books  and  pamphlets  are  for  sale 
by  the  CAMBRIDGE  Entomological  Club: 

Burgess,  E.  Contributions  to  the  anat- 
omy of  the  milk-weed  butterfly,  Danais  archip- 
pus.    Boston,  1880.  16  p.,  2  plates.      .        .  1.00 

Grote,  A.  R.  Revised  Check  list  of  the 
North  American  Noctuidae.  Part  I.  Thya- 
tirinae-Noctuinae.    Bremen,  1890.  .  .50 

Hitchcock,  Edward.  Ichnology  of  New 
England.    Boston,  1858       .  1.50 

Scudder,  S.  H.  The  earliest  winged  in- 
sects of  America:  a  re-eiuimination  of  the 
Devonian  insects  of  New  Brunswick,  in  the 
light  of  criticisms  and  of  new  studies  of  other 
paleozoic  types.  Cambridge,  1885, 8  p.,  z  plate       .50 

Scudder,  S.  H.  Historical  sketch  of  the 
generic  names  proposed  for  Butterflies.  Sa- 
em,  187s i.oo 

Scudder,  S.  H.  The  pine-moth  of  Nan- 
tucket, Retinia  fi-ustrana.  col.  pi.   Boston,  1883.       .25 

Scudder,  S.  H.  The  fossil  butterflies  of 
Florissant,  Col.,  Washington,  X889  .        .1.00 

Stettiner  entomologische  Zeitung.  Jahrg. 
42-46.    Stettin,   1881-1885.  .        .        .       s-oo 

U.  S.  Entomological  Commission.  Fourth 
Report.    Washington,  1885.         .  .        2.00 

Samuel  Henshaw,  Treas., 

Cambridge.  Mass. 


TACHINIDAE  WANTED. 

Named  or  unnamed  Tachinidae  wanted  in  ex- 
change, or  for  study,  from  any  part  of  North  America 
including  Mexico  and  the  West  Indies. 

C.  H.  TYLER  TOWNSEND, 

Las  Cruces,  New  Mexico. 


A   DECADE   OF  MONSTROUS   BEETLES. 


BY    SAMUEL   H.    SCUDDER. 


Monstrosities  among  insects  have  al- 
ways a   unique    interest;  early   in  my 
entomological  career  I  began  the  col- 
lection of  facts  regarding  them,  planning 
a   general  survey  and   classification  of 
the  entire  literature  of  the  subject,  which 
I  have  not  only  never  fully  carried  out, 
but  which  the  multiplicity  of  other  work 
will  prevent  my  undertaking  seriously 
for  a  long  time  to  come,  if  ever.     On 
that  account  I  have  thought  it  well  to 
publish  the  few  original   cases  which 
have  come  into  my  hands,  and  of  which 
I  have  made  notes,  together  with  illus- 
trations of  them.     None  of  them  are  of 
exceptional  interest,  but  one  or  two  are 
not  a  little  remarkable.     They  all  be- 
long to  the  Coleoptera,  and  all  but  one 
to  one  of  the  two  families,  Carabidae 
and  Scarabaeidae.     The  drawings  were 
made  by   Messrs.   J.  H.  Emerton   and 
Edward  Burgess. 

CARABIDAE. 

Car  ad  us  serratus  Say.  $  .  A  right 
fore  1^  in  which  the  femur  is  normal  but 
the  tibia  unusually  thick  at  base ;  only 
a  short  distance  beyond  (about  \  the 
distance)  it  divides  into  two  branches, 
each  of  which  is  at  tip  very  nearly,  if 
not  quite,  as  large  as  the  normal  tibia. 


The  inner  one  is  not  so  well  developed 
as  the  outer  and  may  therefore  be  con- 
sidered the  supernumerary  limb.     The 
inner   is   slightly   shorter.     The   tarsal 
joints  of  each  are  five  in  number,  and  in 
the  inner  are  slightly  shorter  than  in  the 
outer;  this  is  especially  the  case  with 
the  terminal  joint.  *  In  the  inner  leg  the 
terminal    joint  is   not   inserted   in    the 
middle  of  the  previous  but   upon  the 
middle  of  its  inner  half  and  at  the  same 
time  it  is  slightly  curved  inwards  as  if 
to  give  room  for  another  joint,  which 
indeed  I  think  once  existed,  for  there  is 
a  pit  upon  the  middle  of  the  outer  half 
of  the  terminal  surface  of  the  penulti- 
mate joint  just  large  enough  for  the  re- 
ception of  such  a  joint,   and  this   too 
would  account  for  the  unusual  shortness 
of  the  remaining  terminal  joint.     The 
terminal  joint  of  the  outer  leg  is  pro- 
vided with  a  normal  pair  of  claws ;  the 
other   has   only   a    slightly   bent,    very 
minute,  and  ver}'  short  central  and  un- 
divided process. 

The  outer  tibia  is  normal  in  shape 
and  in  armature ;  the  inner  exhibits 
above  a  longitudinal  groove  broad  and 
deep  in  the  middle,  becoming  abruptly 
shallow  and  narrow  anteriorly,  and  ter- 
minating by  a  union  of  the  borders  at 
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the  very  margin  of  the  limb  ;  posteriorly 
it  shallows,  narrows  gradually,  and  ter- 
minates in  a  point  back  of  the  division 
of  the  primar}'  tibia.  A  similar  but  not 
so  distinct  groove  is  seen  beneath,  and 
at  the  tip  beneath  three  instead  of  two 
prominent  spines  are  visible.  It  is  evi- 
dent, then,  that  the  inner  portion  of  this 
supernumerary  leg  is  exhibiting  a  ten- 
<iency  itself  to  divide  in  two  places :  at 
the  tip  of  the  tibia  and  at  the  tip  of  the 
tarsi;  the  only  indication  in  the  parts 
lying  between  these  two  points  is  in  the 
very  trifling  greater  width  of  all  the 
tarsal  joints. 

This  specimen  was  received  from  Mr. 
Frederick  Blanchard  of  Lowell  through 
Mr.  E.  P.  Austin.  It  is  now  in  the 
Museum  of  comparative  zoology  in 
Cambridge. 

Dyschirius  sp.  (PI.  2,  fig.  7).  Of 
this  species  I  have  only  notes  and  rough 
sketches  referring  to  the  right  front 
tarsus.  The  ist  and  2d  joints  are  nor- 
mal ;  the  3d  is  longer  than  usual,  bent 
a  little  forwards,  and  bears  at  the  bend 
a  4th  joint  and  at  the  tip  another  ;  that 
at  the  tip  bears  a  normal  5th  joint  with 
claws  as  usual  only  a  little  smaller ;  that 
at  the  bend  bears  an  altogether  similar 
5th  joint  only  the  claws  are  still  smaller, 
scarcely  curved,  and  a  second  still  more 
abortive  pair  of  claws  is  found  at  the 
outer  edge  close  to  the  tip,  thus  show- 
ing signs  of  double  bifidity. 

The  specimen  was  shown  me  by  Dr. 
J.  L.  LeConte,  but  its  origin  I  do  not 
know. 

Amara  tnusculus  Say  (PI.  2,  fig.  2). 
The  right  antenna  is  12-jointed;  the  left 


antenna  is  afiected  as  follows:  joint  1-6 
normal  (the  first  not  shown  in  the  figure) 
7th  a  very  little  enlarged  apically,  the 
better  to  support  the  abnormal  8th  joint, 
which  is  depressed  and  beyond  the  base, 
here    slightly    larger    than    usual,    ex- 
pands and  forms  a  sublenticular  mass 
slightly  longer  than  broad,  with  a  dis- 
tinct straight  impressed  line  down  the 
middle  of  the  upper  inner  surface  (as  if 
made  up  of  two  connate  joints)  ;  it  is  of 
the  normal  length.     Each  of  these  two 
lateral   halves  bears  an   appendage   of 
four  almost  precisely  similar  joints,  the 
exact  counterpart  of  those  of  the  oppo- 
site antenna  except  in  being  a  very  little 
smaller  though  of  the  same  proportions ; 
the  lower  is  borne  at  the  extremity  of 
the  lower  half,  and  is  continuous  with 
the  antenna ;  while  the  upper  is  attached 
to  the  upper  outer  angle  of  the  upper 
half  and  trends  a  little  away  from  the 
normal   direction;    the   9th,    loth    and 
I  ith  joints  of  this  half  are  a  trifle  shorter 
than   those  of  the  other   more   normal 
half. 

The  specimen  came  from  Massa- 
chusetts, and  was  received  from  Mr. 
Samuel  Henshaw. 

Galerita  janus  Fabr.  (PI.  2,  fig.  i). 
The  specimen  of  this  species  which  I 
have  to  describe  briefly,  is  not  greatly 
malformed.  Malformation  occurs  in  the 
right  hind  leg,  the  femur  of  which  is 
perfectly  natural,  and  the  tibia  is  of  nor- 
mal length  and  clothing,  but  is  perhaps 
a  little  swollen,  and  considerably  twisted 
from  a  point  slightly  beyond  the  base, 
the  cur\^ature  being  more  or  less  sinuous, 
at  first  and  most  strongly  backward,  at 
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the  apex  in  the  opposite  direction.  It 
bears  the  usual  spines  at  the  apex,  but 
the  longer  inner  one  is  curved  beyond 
the  middle.  All  that  remains  of  the 
tarsus  is  a  spine-like  appendage  which 
takes  its  place, — an  appendage  less  than 
one  half  the  diameter  at  base,  about  as 
as  long  as  twice  the  width  of  the  tibia, 
tap>ering  slightly,  and  bluntly  rounded 
at  tip. 

The  specimen  was  obtained  by  the 
late  Mr.  F.  G.  Sanborn,  May  lo,  i86S, 
in  West  Roxbury,  Mass.,  and  is  now  in 
the  museum  of  the  Natural  history 
society,  Boston. 

Chloenius   tomentosa    Say     (PI.     2, 
^S'  3)  •     '^^^  single  specimen  before  me 
shows  a  somewhat  simple  malformation 
in  the  left  middle  leg.     The  femur  and 
tibia  are  normal,  excepting  that  the  tibia 
is  somewhat  more  enlarged  than  natural 
at  the  apex,  more  resembling   in   this 
resj>ect  the  fore  tibia,  expanding  broadly 
at  its  extreme  apex.     Here,  besides  the 
normal   spurs,  there  is  the  attachment 
of  what  appear  to  be  a  triple  series  of 
tarsi.     The  middle  one  is  reduced  to  a 
mere  conical  bulb   between   the   other 
two,  bristling  at  its  apex  with  spines  of 
a  moderate  length ;  one  of  the  others 
consists  only  of  what  may  perhaps  be 
regarded  as  the  basal  half  of  the  meta- 
tarsus extending  at  right  angles  outward, 
bluntly  rounded  at  the  apex,  but  show- 
ing at  the  extreme  apex  and  just  at  its 
side  the  points  from  which  a  couple  of 
spines,  probably  of  moderate  size,  have 
been  broken  off;  the  inner  is  the  only 
developed  tarsus,  and  this  is  malformed 
in  two  ways :  first  that  the  metatarsus 


is  rather  stouter  than  normal,  a  little 
curved,  and  is  followed  by  a  short 
supernumerary  joint  only  a  little  smaller 
than  the  normal  second  joint;  and 
second,  that  the  whole  tarsus  is  bent  at 
right  angles  between  the  supernumerary 
joint  and  the  second  (this  bend  is  not 
seen  in  the  figure) ;  unless  indeed  these 
two  joints  may  be  regarded  as  one,  con- 
stricted and  bent  at  right  angles  in  the 
middle. 

This  specimen  was  obtained  by  Mr» 
F.  Stratton  at'Natick,  Mass.,  and  is 
now  in  the  museum  of  the  Natural  his- 
tory society,  Boston. 

Lampyridae. 

Telephorus  rotundicollis  Say  (PL 
2,  fig.  5).  A  right  antenna  in  which 
the  first  joint  is  longer  than  usual ;  the 
second  is  of  ordinary  length  but  as  large 
at  base  as  at  apex  and  bears  two  joints^ 
one  at  the  apex,  a  normal  third  fol- 
lowed by  eight  joints  as  usual,  and  the 
other  a  short,  depressed,  thickened  joint 
articulated  on  the  apical  half  of  the  an- 
terior face  of  the  second  joint,  and  fol- 
lowed by  ?ist,  joints,  the  first  of  which 
is  like  the  preceding,  while  the  rest  are 
slender,  elongated  joints,  somewhat  like 
the  normal  joints  but  evidently  useless 
and  perhaps  immoveable  (by  will)  in 
life,  together  curling  backward. 

In  the  drawing  the  normal  third  bears 
a  curved  appendage  which  I  did  not 
see ;  and  the  third  joint  of  the  supple- 
mentary palp,  being  bent  and  folded,  is 
represented  as  if  made  up  of  two  small 
joints. 

This  specimen  was  shown  me  by  Dr. 
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J.  L.  LeConte,  but  its  origin  I  do  not 
know. 

SCARABAEIDAE. 

Lachnosterna  fusca   Froh.    (PL    2, 
fig.  8).     This  is  on  the  whole  the  most 
singular  monstrosity  with  which  I  have 
met.     It   concerns   the   middle   leg   of 
the   left   side.     The   femur  of  normal 
length  is  extraordinarily  enlarged  so  as 
to  form  a   cuneate  piece,    at   its   apex 
nearly  as  broad  as  half  the  length  of  the 
femur.    From  both  the  anterior  and  pos- 
terior extremities  of  the  expanded  sub- 
compressed  apex  there  arises  an   inde- 
pendent tibia ;  the  anterior  is  sub-nor- 
mal, having  all  the  parts  but  the  tibia 
somewhat  reduced  in  size  and  of  more 
uniform   width    throughout,    the    tarsi 
entirely  normal  and  complete.     The  set 
of  members  arising  from  the  posterior 
extremity  of  the  expanded  femur  con- 
sists of  a  tibia  similar  in  length  and  in 
general   appearance    to   the   other    but 
stouter  and  deeply  cleft  on  its  outer  face 
to  the  depth  of  fully  one  third  its  length . 
Each  of  the  uniform  halves  thus  cleft 
presents  the  normal  pair  of  apical  spurs 
and  is  followed  by  a  series  of  tarsi  in 
general    respects   normal  but  of  rather 
diminished  size,  and  the  upper  having 
the  terminal  joint  not  bullate  at  the  ex- 
tremity but   terminating    in   a    conical 
point  without  any  claws. 

The  origin  of  this  specimen  I  do  not 
know ;  it  is  now  in  the  Museum  of 
comparative  zoology  at  Cambridge. 

Polyfhylla  decemlineata  Say  (PI. 
2,  fig.  6).  A  right  antenna  in  which 
the  first  and  second  joints  are  normal. 


the  third  not  larger  than  usual  but  bear- 
ing two  fourth  joints :  the  first  articulated 
at  the  tip,  the  second  articulated  on  the 
anterior  face,  the  articulation  occupying 
all  of  it  but  the  part  close  to  the  base ; 
both  fourth  joints  are  formed  in  general 
like  the  normal  fourth  joint ;  the  first  is 
directed  backward  and  bears  a  normally 
formed  set  of  laminae,  seven  in  number, 
but  small  and   directed   subparallel  to, 
though  not  so  much  cui-ved  as,  those  of 
the  left  antenna ;  in  this  case  the  second- 
ary fourth  joint   differs  from  the  normal 
fourth  only  in  being  smaller  to  about 
the  degree  that  the  laminae  are  smaller 
than  normally.     In  the  second  case  the 
fourth  joint  is  greatly  swollen  and  bears 
at  its  broad  apex  a  very  peculiar  set  of 
lamellae,  which  from  the  first  show  their 
intention  to  divide ;  three  are  undivided, 
but  irregular  in  shape,  more  or  less  im- 
perfect, and  attached  not  by  one   ex- 
tremity but  near  the  middle,  the  longer 
portion  directed  anteriorly  and  a  little 
inward ;    the   shorter    in    an    opposite 
direction,  each  curved  downward ;  the 
first  two  of  these  are  flat  laminae,  a  little 
thickened  at  the  point  of  attachment; 
the  third   is   enormously  thickened   at 
this  point  and  produced  into  a  triangular 
projection,  upon  either   side  of  which 
are    attached    the    remaining    laminae, 
four  anterior   and   three  posterior,  the 
division  of  this  portion  of  the  bifid  an- 
tenna taking  place  at  this  point. 

This  specimen  was  shown  me  by  Dr. 
J.  L.  LeConte,  but  I  did  not  learn  its 
origin. 

Cotalpa  lanigera  Linn.  Instances 
are  quite  frequent  in  which  the  longer 
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anterior  claw  on  one  or  many  of  the 
feet  shows  a  tendency  to  division,  being 
in  some  instances  cleft  on  the  posterior 
outer  edge  from  a  little  below  the  tip 
one-sixth  the  distance  to  the  base  of  the 
claws.  Mr.  E.  P.  Austin  first  drew 
my  attention  to  this  feature,  and  informs 
me  that  fie  has  noticed  it  in  a  consider- 
able number  of  specimens  he  has  ex- 
amined. Nearly  every  specimen  I  have 
examined  shows  some  trace  of  it,  from 
a  tubercular  enlargement  of  the  spot 
whence  the  bifurcation  proceeds,  up  to 
the  amount  I  have  mentioned  above. 
Half  of  the  four  specimens  in  the  Harris 
collection  in  the  Boston  society  of  nat- 
ural history  have  it. 

Trichius  piger  Fabr.  (PI.  2,  ^%,  4). 
A  right  hind  leg  in  which  the  femur  is 
normal;  the  tibia  is  slightly  shortened 
and  thickened,  but  terminated  by  the 
usual  two  spines ;  the  tarsal  joints  are 
curved  rather  strongly  upward,  and  in- 
stead of  being  uniformly  long,  slender, 
and  gradually  thickened  at  the  apex, 
are  (except  the  last)  uniformly  and 
nearly  equally  short  and  stout,  nearly 
triangular,  with  the  apex  prominent  be- 
neath ;  they  are  scarcely  longer  than 
their  extreme  height  at  apex.  The  last 
joint  is  conical,  truncated,  a  little  smaller 
only  at  tip  than  at  bas«,  about  twice  as 
long  as  it  is  broad  at  the  base,  and  very 
slightly  curved   outwards;    it   bears   at 


the  tip  a  pair  of  scarcely  divaricating^ 
claws  a  little  shorter  than  the  normal ; 
but  in  addition  to  this  it  also  bears  at 
the  very  base  of  the  joint,  above,  two- 
more  pairs  of  claws ;  one  pair  so  near 
the  base  as  to  appear  at  first  sight  to  be 
attached  to  the  penultimate  joint,  a  little 
smaller  than,  and  facing  in  the  same 
direction  as  the  apical  pair,  and  alsa 
scarcely  divaricate;  the  other,  just  be- 
yond, also  scarcely  divaricate,  larger 
than  either  of  the  other  pairs,  but  still 
smaller  than  the  normal  claws,  and  fac- 
ing in  an  opposite  direction  to  the  other 
two  pairs ;  apparently  the  claws  are  all 
freely  moveable. 

The  specimen  was  obtained  at  Med- 
ford,  Mass.,  by  the  late  Mr.  F.  G.  San- 
born, and  is  now  in  the  museum  of  the 
Boston  society  of  natural  history. 

EXPLANATION   OF   PLATE    2. 

1 .  Right  hind  leg  of  Galerita  janus. 

2.  Left  antenna  of  Amara  musculus. 

3.  Left  mid  leg  of  Chloenius  tomen- 
tosa. 

4.  Right  hind  leg  of  Trichius  piger* 

5.  Right  antenna  of  Telephonis  ro- 
tundicoUis. 

6.  Right  antenna  of  Polyphylla  de- 
cemlineata. 

7.  Right  fore  leg  of  Dyschirius  sp. 

8.  Left  midleg  of  Lachnosterna  fusca. 


Personal  Notes. — Mr.  C.  W.  Woodworth, 
recently  entomologist  to  the  Agricultural 
experiment  station  at  Fayetteville,  Ark.,  has 
accepted  a  similar  position  at  the  station  in 
Berkeley,  Cal.,  and  has  already  moved  to  his 
new  post. 


Mr.  Theo.  D.  A.  Cockerell,  of  England, 
formerly  secretary  of  the  Colorado  biological 
association,  has  been  appointed  curator  of 
the  museum  in  Kingston,  Jamaica.  After 
June  24  his  address  will  be  Institute  of 
Jamaica,  Kingston,  W.  I. 
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DESCRIPTION  OF  THE  PREPARATORY  STAGES  OF  CALLOSAMIA 

PROMETHEA  DRURY. 

BY   WM.    BKUTENMULLKR,    NEW    YORK. 


Egg. —  Oval,  slightly  flattened  above  and 

f>elow,  sordid  white.    Height  1.20  mni.   Width 

1.50  mm.    Laid  June   14.  Emerged  June  24. 

Larva  :  First  stage. — Head  dull  black  with 
a  sordid  white  transverse  band  across  the 
middle.  Body  greenish  yellow  with  a  trans- 
-verse  black  band  on  the  anterior  and  posterior 
portions  of  each  segment,  running  to  the 
sides. 

Along  the  dorsum  are  two  rows  of  tuber- 
<:les,  and  a  row  along  the  subdorsal  and 
another  row  along  the  sides  below  the  spira- 
cles. All  the  tubercles  are  yellow,  except 
those  on  the  first  segment  and  the  two  dorsal 
pairs  on  the  second  and  third  segments  and 
those  on  eleventh  and  twelfth  segments, 
black.  Each  of  the  tubercles  are  also  fur- 
nished with  about  five  bristle-like  hairs,  which 
are  black.  Length  3  mm.  Duration  of  this 
stage  seven  days. 

After  first  moult. — No  change  except  that 
the  larvae  are  more  conspicuous.  In  some 
individuals  of  the  brood  the  two  tubercles 
on  dorsal  region  on  the  second  and  third 
segments  are  yellow  instead  of  black  as  in 
the  previous  moult.  Length  10  mm.  Dura- 
tion of  this  stage  five  days. 

After  second  moult, —  The  body  is  now 
whitish  green,  with  the  tubercles  black,  ex- 
cept the  two  dorsal  pair  on  the  second  and 
third  segments  and  the  one  on  the  eleventh 
segment  bright  yellow,  with  their  bases 
black ;  these  six  tubercles  remain  present  in 
all  the  subsequent  stages,  while  all  the  re- 
maining tubercles  gradually  become  reduced 
into  mere  piliferous  spots.  Anal  plates  yel- 
low margined  with  black.  Head  yellow,  with 
.a  black  transverse  band  and  a  black  spot  on 
each  side  of  the  top.  All  the  feet  yellow, 
abdominal  ones  with  a  black  spot  on  the 
•outer  side  of  each.    The   transverse  bands 


across  the  segments  are  now  quite  faint,  and 
in  some  specimens  they  are  broken  or  ab- 
sent. Length  20  mm.  Duration  of  this 
stage  four  days. 

After  third  moult.  —  The  body  color  is 
the  same  as  in  the  previous  moult.  The 
four  tubercles  on  the  second  and  third  seg- 
ments are  now  bright  orange  yellow  and 
the  one  on  top  of  the  eleventh  segment 
lemon  yellow;  all  other  tubercles  black  and 
much  smaller  than  the  ones  just  mentioned. 
Thoracic  feetand  anal  legs  yellow,  abdominal 
legs  same  as  in  the  last  stage.  Head  yellow 
with  two  black  spots  on  each  side.  Length 
24  mm.  Duration  of  this  stage  three  days. 
After  fourth  moult, — Body  entirely  green, 
with  a  whitish  hue.  The  transverse  bands 
have  now  disappeared.  The  four  tubercles 
on  the  second  and  third  segments  are  now 
quite  prominent,  coral  red,  and  the  one  on 
the  eleventh  segment  lemon  yellow.  All  the 
other  tubercles  are  reduced  to  mere  pilifer- 
ous spots.  Head  and  legs  yellowish  green. 
Length  30  mm.  Duration  of  this  stage  five 
days. 

After  fifth  or  last  moult. — Same  in  all  re- 
spects as  the  preceding  moult,  except  that  the 
larva  becomes  stouter  and  more  prominent 
in  appearance.  Length  39  mm.  The  full 
grown  larva  measures  about  55  mm.  Dura- 
tion of  this  stage  five  days. 

Food-plants. —  Sassafras,  tulip-tree,  linden, 
spicebush,  sweet-gum,  choke-cherry,  plum, 
pear,   ash.   Magnolia,  Halesia,  etc. 

The  early  stages  of  this  species  were  made 
first  known  by  Dr.  C.  V.  Riley,  (4th  Mo. 
rep.  p.  121)  who  gives  only  four  moults, 
while  the  brood  I  raised  moulted  five  times. 
The  mature  larva  was  first  figured  by  Abbot 
and  Smith  (Ins.  Ga.,  v.  i,  p.  91,  pi.  46)  and 
again  subsequently  by  various  writers. 
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PREPARATORY  STAGES  OF  HETEROCAMPA  UNICOLOR  PACK. 


BY  HARRISON  G.  DYAR,  NEW  YORK. 


The  eggs  were  not  observed  but  I  believe 
that  I  have  found  the  larva  in  its  first  stage 
which  is  as  follows  : — 

First  stage. — Head  cordate,  black,  shiny, 
a  large  white  patch  in  front  covering  the 
xrlypeus  and  labrum ;  width  .4  mm.  Body 
enlarged  dorsally  at  joint  2  and  bearing  on 
each  side  of  the  cervical  shield  a  smooth 
elongated  process  (.4  mm.)  of  uniform  thick- 
ness tipped  by  a  fine  short  hair.  The  anal 
feet  are  prolonged  into  a  pair  of  smooth 
processes  or  imperfect  stemapoda,  a  little 
enlarged  at  the  end  and  minutely  hairy 
below.  Body  cylindrical,  smooth,  shiny, 
pale  green  with  four  fine  red-brown  lateral 
lines  on  each  side,  the  uppermost  faint; 
three  patches  of  red-brown,  the  first  on  joint 
2  dorsally,  the  second  on  joint  7  dorsally  and 
laterally  and  the  third  on  joint  11  and  joint 
12  anteriorly  dorsally  running  forward  upon 
joint  ID  above  the  feet.  Cervical  shield  and 
**horns**  and  anal  plate  black.  Stemapods 
J  mm.  long,  green,  twice  ringed  with  blacky 
the  swollen  ends  red-brown.  The  legs  on 
joints  7  and  10  are  black  outwardly.  Venter 
pale  whitish  throughout.  During  this  stage 
the  larva  eats  only  the  lower  half  of  the  leaf 

Second  stage. — Head  slightly  bilobed,  flat 
in  front,  pale  whitish,  more  distinctly  white 
in  a  large  patch  covering  the  clypeus.  A 
broad  diffuse  red-brown  band  runs  to  the 
vertex  of  each  lobe.  Ocelli  black;  width  of 
head  .7  mm.  Cervical  horns  short,  black, 
arising  from  swollen  bases  and  each  tipped 
by  a  short  hair;  stemapods  1.2  mm.  long, 
pale  yellowish,  with  a  few  black  dots  near  the 
center,  the  terminal  extensile  portion  crim- 
son preceded  by  a  black  ring.  Body  pale 
greenish,  not  shiny;  joints  2,  7,  11  and  13 
red-brown  above  as  are  the  feet  on  joints  7 
and  10.  A  broad  irregular  brown  dorsai 
shade  and  four   fine  red-brown  lateral  lines 


somewhat  indistinct  on  joints  8 — 10.  As  the 
stage  advances  all  the  red-brown  fades  out 
except  on  the  cervical  shield;  the  dorsal 
shade  becomes  a  band,  contracted  at  the  seg- 
mental sutures  and  enlarged  on  joints  7  and 
II.  During  this  stage  and  subsequently  the 
larva  eats  the  whole  leaf. 

Third  stage.—Uesid  slightly  bilobed,  flat 
in  front,  rounded  and  narrowing  a  little  to 
the  vertex;  pale  whitish  green,  a  broad  dif- 
fuse brown  band  on  each  lobe  from  the  ocelli 
to  vertex;  ocelli  black;  width  1.35  mm. 
Cervical  horns  are  two  short  black  tubercles 
on  the  cervical  shield;  stemapods  2  mm. 
long,  faintly  reddish  with  a  few  elevated 
black  dots,  especially  below  and  outside,  the 
tips  a  little  swollen  and  crimson.  Body 
whitish  with  three  fine  faint  white  lines  on 
each  side  of  the  reddish  brown  dorsal  band 
which  is  very  distinct,  covering  the  cervical 
shield  and  anal  plate,  retracted  at  each  suture 
and  widening  on  joints  7  and  11  more  than 
on  the  other  segments.  Feet  and  venter 
concolorous  with  the  body.  As  the  stage 
advances  the  body  becomes  green,  the  bands 
on  the  head  and  the  dorsal  band  of  the  body 
become  edged  with  white  and  the  two 
remaining  narrow  undulated  subdorsal  lines, 
pale  yellow. 

Fourth  stage. — Head  not  distinctly  bilobed, 
about  as  high  as  wide,  flat  in  front  and  nar- 
rowing toward  the  vertex;  width  2.1  mm; 
marked  as  before,  the  inner  white  border  of 
the  brown  bands  very  broad,  covering  nearly 
all  of  the  front  of  the  head  except  the  clypeus 
and  central  suture;  antennae  and  mouth 
parts  whitish ;  maxillae  black  inwardly. 
Cervical  horns  reduced  to  mere  points ; 
stemapods  2.5  mm.  long,  whitish,  shaded 
with  red  brown  at  the  bases  and  ends,  the 
few  minutely  piliferous  elevated  dots  brown, 
and  the  extensile  part  white.     Body  marked 
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as  before ;  the  dorsal  band  of  nearly  uniform 
width,  retracted  at  the  sutures,  hardly  dis- 
tinctly wider  on  joint  7,  considerably  widened 
on  joint  11,  expanded  on  joint  2  to  cover  the 
rudimentary  horns  and  faint  on  the  anal 
plate.  Length  after  molt,  15  mm.  As  the 
stage  advances  the  broad  inner  borders  of  the 
bands  on  the  head  fade  out  near  the  bands 
leaving  a  white  line  bordering  the  clypeus 
and  central  suture;  the  dorsal  band  becomes 
partly  mottled  with  its  white  borders  which 
are  yellow  at  the  sutures ;  there  is  a-  trace  of 
a  yellow  stigmatal  line  and  the  sides  have  a 
few  black  specks  at  the  extremities.  Spira- 
cles ocher,  surrounded  by  yellow. 

Fifth  stage, — Head  rounded,  flat  in  front, 
pale  green,  the  broad  brown  bands  extending 
from  before  the  ocelli  to  the  vertex  of  each 
lobe  slightly  mottled  and  bordered  behind 
with  yellow  and  before  faintly  with  white, 
A  white  line  starts  on  each  side  of  the  clypeus 
a  little  above  its  base  and  borders  it,  running 
close  to  the  central  suture  and  becoming 
merged  at  the  vertex  in  the  borders  of  the 
brown  bands;  ocelli  and  maxillae  inwardly 
black ;  mandibles  and  antennae  white ;  width 
3.2  mm.  Body  as  before,  cervical  processes 
absent,  stemapods  relatively  shorter  (3  mm). 
Color  green,  a  broad  red-brown  dorsal  band 
mottled  and  streaked  on  a  white  ground,  ex- 
tended in  two  small  distinct  spots  on  joint  a 
which  represent  the  cervical  **horns**  and  on 
joint  II  containing  a  V-shaped  brown  line 
which  is  repeated  more  faintly  on  joint  la. 
The  stemapods  are  white,  brown  inwardly 
and  speckled  with  brown  outwardly  with  a 
few  minute  hairs.  In  the  segmental  sutures 
the  dorsal  band  is  slightly  retracted  and  is 
yellow;  a  narrow  yellow  sub-dorsal  line  and 
a  waved  suprastigmatal  line  besides  a  stig- 
matal line  on  joints  3  and  4.  Spiracles  ocher, 
paler  centrally  and  surrounded  by  a  whitish 


shade;  a  white  subventral  band  on  joints- 
11-13.  Feet  concolorous  with  body.  A  num- 
ber of  dark  purple  specks  over  the  sides  es- 
pecially on  joints  2-4  and  11-12.  As  the  stage 
advances  a  marked  change  takes  place.  The^ 
head  becomes  finely  reticulated  with  brown 
except  on  clypeus  and  mouth  and  the  white 
marks  become  faint;  the  body  except  in  the 
dorsal  band  and  on  the  venter  is  heavily 
spotted  with  brown,  the  spots  small  but  so 
thick  that  some  become  confluent.  They  tend 
to  segregate  in  parallel  longitudinal  lines 
between  the  lateral  yellow  lines  and  are  ab- 
sent on  the  cervical  shield  and  anal  plate 
which  are  both  large,  the  former  semicircular. 
The  color  of  the  body  fades  to  sordid  greenish 
white  and  the  brown  of  the  dorsal  band  fades 
out  leaving  it  creamy  white  with  a  fine  brown 
line  very  near  each  edge,  brown  interseg- 
mental marks,  a  broad  brown  central  streak 
on  joint  7  and  on  the  anal  plate  and  the  ir 
regular  V-shaped  mark  on  joint  11.  The 
spiracles  are  each  surrounded  by  a  brown 
ring.     Length  at  maturity  50  mm. 

Cocoon,  —  Formed  between  two  leaves  r 
semi-transparent,  similar  to  that  of  Schitunt 
Uptinoides  but  less  perfect  and  weaker. 

Pupa, — Cylindrical,  gently  tapering  to  the 
extremities ;  thorax  and  wing  cases  moder- 
ately prominent;  at  the  posterior  edge  of 
the  thorax,  a  curved  row  of  rounded  cutical 
granulations.  Cases  densely  creased,  body 
more  sparsely  punctured.  The  cremastcr 
consists  of  two  separate,  short,  conical  pro- 
jections, their  sharp  ends  curved  almost 
straight  outward,  above  which  is  a  curved 
row  of  about  a  dozen  narrow  carinated 
ridges  0.5  mm.  long,  parallel  to  the  length  of 
the  body.    Length  20  mm ;  width  7  mm. 

Food  plant. — Sycamore  {Acerpseudo-plan' 
tan  us) . 

Larva  from  Dutchess  Co.,  New  York. 
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THE  EMBRYOLOGY  OF  A  COMMON  FLY.* 


Since  x8S6  five  investigators,  Kowalevsky, 
Blochmann,  BUtschli,  Henking,  and  Voeltz- 
kow  have  contributed  important  observations 
on  portions  of  the  embryology  of  common 
muscids  (Calliphora,  Lucilia).  To  this  list 
Prof.  Graber's  work  is  now  to  be  added  as  the 
most  comprehensive  and  voluminous.  This 
paper  is  worthy  of  special  attention,  coming 
as  it  does  from  an  eminent  entomologist  who 
has  for  years  been  actively  productive  in  a 
field  which  many  a  younger  investigator  has 
deserted  after  contributing  a  short  memoir  on 
some  common  insect. 

Prof.  Graber*s  treatise  covers  nearly  the 
whole  ground  of  embryonic  development  in 
Musca  beginning  with  the  cleavage  of  the  egg 
and  concluding  with  a  description  of  the  ner- 
vous system  and  the  formation  of  the  imaginal 
discs.  To  our  knowledge  of  the  preblasto- 
dermic  stages  he  cannot  be  said  to  have  ad- 
ded any  really  important  facts,  although  he 
has  succeeded  in  correcting  some  of  Voeltz- 
kow*s  errors. 

The  formation  and  evolution  of  the  germ- 
layers  of  Musca  constitutes  the  all-important 
topic  of  the  paper.       After  devoting  a   pre- 
liminary  chapter  to   some    observations  on 
Aphib,  in  order  to  disprove  Will's  statement 
that   the   mid-gut  arises  from  the  yolk-cells 
(vitellophags),  Prof.  Graber  attacks  the  sub- 
ject in  Lucilia  and  Calliphora,  pointing  out 
step  by  step  as  he  proceeds  the  points  wherein 
he  agrees  or  disagrees  with  his  predecessors. 
The  main  question  :  Do  the  vitellophags  take 
part  in   the  formation   of  the   mid-gut?   was 
answered  negatively  by  Kowalevsky,  BUtschli 
and  Voeltzkow  and  to  this  conclusion  Prof. 
Graber  assents.     In  this  important  point  he 


•Vergleichcndc  studien  ubcr  die  embryologie  dcr 
intecten  und  insbesondere  der  musdden.  Von  Veit 
Graber.  Dcnkschr.  d.  math,  naturw.  classe  d.  k* 
akad.  d.  wis».  Wicn,  bd.  56.  1SS9.  (4to'  P-  257-314.  10 
plates.) 


cannot  be  said  to  have  made  any  great  ad- 
vance, his  observations  being  merely  corrob' 
orative  of  the  results  obtained  by  other  recent 
investigators  besides  those  who  have  worked 
on  Musca.  The  fatiguing  length  to  which 
Prof.  Graber  goes  in  describing  his  sections 
would  be  unpardonable,  were  it  not  that  he 
had  not  read  Heider's  work  on  Hydrophilus 
or  his  present  critic's  paper  on  Doryphora 
before  publishing. 

To  the  important  subject  of  the  relations 
of  the   fore-  and  hind-gut  to  the  blastopore 
Prof.  Graber  has  contributed  some  interest- 
ing observations,  although  his  remarks,  as  we 
hope  to  show  presently,  must  be  received  with 
some   reservations.       His   results    are   very 
briefly  these  :    The  fore-gut  (stomodaeum)  is 
formed  near  the  anterior  end  of  the  gastrula 
raphe  as  a  distinctly  ectoderm ic  invagination 
whereas,   on  the  other  hand,   the    hind-gut 
(proctodaeum)   appears   to    be   formed  as  a 
deepening  of  the  gastrular  groove  at  the  pos- 
terior end  of  the  embryo.     Its  walls  are  con- 
sequently of   mesentodermic   origin.        Be- 
sides the  elongate  median  gastrula,  familiar 
to  all   students  of  insect  embryology.  Prof. 
Graber  describes  two  pairs  of  grooves  which 
run  parallel  with  the  median  groove  and  also 
contribute  in  the  formation  of  the  mesento- 
dermic layer.    These  grooves  thus  constitute 
a  lateral  gastrulation.    Their  relations  to  one 
another  and  to  the  median  groove  are  not  eas- 
ily understood  from  the  description  and  Prof. 
Graber  should  have  introduced  diagrams  to 
show  their  exact  position  and  extent.     The 
true  morphological  significance  of  the  lateral 
gastrulation  is  not  explained  and  as  nothing 
comparable  to  it  has  been  observed  in  other 
insects,  the  observation  has  as  yet  only  the 
value  of   an   interesting  and    isolated  fact. 
The    author's    suggestion    that     the     small 
grooves  may  be  a  new  formation   introduced 
for  the  purpose  of  augmenting  the  mesento- 
derm  is,  to  say  the  least,  improbable,  when 
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we  take  into  consideration  the  great  extent 
of  the  median  invagination  in  Musca  and  the 
small  size  of  the  blastopore  in  certain  Or- 
thoptera  where  no  lateral  gastrulation  has 
been  observed. 

One  may  venture  to  object  to  some  of  the 
new  terms  of  which  Prof.  Graber  has  been 
rather  prodigal  in  his  latest  papers.  The 
time-honored  term  **bla8toderm"  is  easily 
understood  and  it  is  difficult  to  see  why  it 
should  be  relegated  to  the  biological  attic  for 
effete  nomenclature  to  make  room  for  an  only 
remotely  suggestive  term  like  **cyclobla8t." 
Prof.  Graber  now  dubs  the  yolk-cells  **cen- 
troblasts"  notwithstanding  the  termination 
**blast*'  is  properly  applied  only  to  tissues  of 
a  germinal  or  formative  character  and  not  to 
elements  which,  like  the  yolk-cells,  degener- 
ate and  take  no  part  in  building  up  the  insect. 
It  would  be  wiser  to  suspend  the  use  of  terms 
like  ''ptychoblast*'  till  we  possess  a  better 
knowledge  of  **arthropod"  germ-layers,  as  we 
r  4iave  still  a  great  deal  to  learn  on  this  sub- 
ject. In  the  meantime  "mesentodcrm"  is 
quite  clear  and  will  answer  all  purposes. 
**Entomyoderm"  and  **ectomyoderm"  are 
scarcely  to  be  regarded  as  improvements  on 
the  old  terms,  *'splanchnopleure*'  and  "soma- 
topleure."  We  supposed  that  Prof.  Graber's 
terminological  fecundity  was  exhausted 
when  he  gave  us  the  sesquipedalian,  **ec- 
toptygmatorhegraagenous  ptychonotogony.'* 
But  these  are  small  blemishes  in  a  work 
which  will  rank  among  the  more  important 
contributions  to  insect  embryology. 

The  chief  value  of  Prof.  Graber*s  paper 
cannot  be  said  to  lie  in  a  furthering  of  what 
we  must  regard  as  one  of  the  chief  aims  of  the 
study  of  insect  development,  viz :  a  know 
edge  of  the  mutual  phylogenetic  relations  of 
the  existing  orders  of  insects  (often  separated 
by  wide  gaps,  towards  the  bridging  of  which 
comparative  anatomy  and  paleontology  have 
contributed  only  a  little),  and  a  knowledge 
of  the  relations  of  insects,  as  a  class,  to  other 
arthropod  groups  and  to  their  remote  ances. 
tors,  the  annelids.     In  our  estimation  Prof. 


Graber*s  work  is  chiefly  valuable  as  showing 
to  what  an  extent  the  embryonic  develop- 
ment of  a  calyptrate  muscid  has  been  de- 
flected from  the  ancestral  path  —  in  other 
words,  it  is  an  admirable  picture  of  one  of 
the  *•  short-cuts"  in  insect  development. 

It  will  be  remembered  that  the  egg  of  the 
fly  hurries  through  its  whole  development 
in  about  24  hours,  that  it  is  provided  with  a 
relatively  small  quantity  of  yolk,  and  that 
the  characters  of  the  secondarily  developed 
and  degraded  maggot  have  been  reflected 
back  into  embryonic  life.  That  this  reflection 
has  materially  altered  the  original  ontogeny 
as  displayed  by  older  forms  such  as  the  Or- 
thoptera  and  Hemiptera,  is  evident  from  the 
fact  that  the  embryo  no  longer  exhibits  the 
typical  cephalic  and  thoracic  appendages,  to- 
say  nothing  of  the  abdominal  appendages 
(embryos  of  bees,  beetles  with  apod  larvae 
and  fleas  still  develop  thoracic  legs!).  More- 
over the  ammion  and  serosa  are  rudimen* 
tary  in  Musca;  the  head  has  become  pro- 
foundly and  strangely  modified  and  the 
mesoderm ic  layer  no  longer  exhibits  the  typi- 
cal paired  coelomic  cavities.  It  is,  therefore, 
obvious  that  conclusions  drawn  from  the 
embryogeny  of  a  muscid  cannot  without 
extreme  caution  be  extended  to  cover  other 
insects.  It  is  further  evident  that  to  ascer- 
tain the  exact  path  of  development  in  an 
insect  that  develops  so  rapidly  a  very  great 
number  of  eggs  must  be  examined  to  insure 
certainty  in  regard  to  the  different  steps  in 
the  hurried  sequence  of  tissue-changes. 
Granting  the  correctness  of  Prof.  Graber's 
observation  that  the  proctodaeum  is  of  mes« 
entodermic  origin,  we  may  perhaps  account 
fDr  this  condition  on  the  supposition  that 
whereas  in  other  insects  of  slow  development 
the  hind  gut  is  not  formed  till  after  the  clos- 
use  of  the  posterior  end  of  the  blastopore, 
in  Musca  the  processes  of  growth  succeed 
one  another  so  rapidly  that  the  blastopore 
does  not  have  time  to  close  before  the  hind- 
gut  is  found.  Thus  the  apparently  mesento- 
dermic  character  of   the   hind    gut    would 
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1>e  a  secondary  condition  due  to  acceleration 
of  development. 

The  10  plates  with  127  figures  illustrating 
Prof.  Graber*s  papers  are  beautifully  executed 
and  are  by  far  the  most  accurate  ever  pub- 
lished on  the  subject.  It  is  to  be  regretted 
that  Prof.  Graber  did,  not  introduce  larger, 
clearer  and  more  numerous  diagrams.  The 
need  of  these  is  especially  urgent  as  it  is  next 
Xjq  impossible  to  obtain  good  surface  views 


of  the  fly's  ^%%,  and  mental  reconstruction, 
even  from  such  excellent  sections  as  those 
given  in  the  plates,  is  no  easy  task  for  the 
reader. 

It  is  to  be  hoped  that  the  next  investigator 
who  undertakes  the  study  of  the  Musca  ^%% 
will  make  use  of  the  wax  reconstruction 
methods  now  so  succesfully  employed  by 
workers  in  other  fields  of  embryology. 

W.  M.  Wheeler. 


OENEIS  AND  ITS   EARLY    STAGES. 

At  the   last  (May)   meeting  of  the  Cam- 
bridge entomological  club  Mr.  S.  H.  Scudder 
spoke  of  the  group  of  Oeneides  as  one  of  the 
most  interesting  of  butterfiy  genera,  partly 
because  (using  the  word  in  a  restricted  sense) 
there  was  no  other   genus  of  butterflies   in 
which  so  many  species  were  common  to  the 
Old  and  New  Worlds,  but  more  because  it  is 
the   only  genus   entirely  restricted   to   high 
latitudes  and  altitudes  and  widely  spread  in 
the  world.      Eight   species  occurred  in  Eu- 
rope-Asia, of  which  two  or  three  were  also 
found   in   North   America,  which   possessed 
besides  at  least  eight  or  nine  species.     One 
would  suppose  that  it  would  be  one  of  the 
last  with  the  early  stages  of  whose   life  we 
should  be  acquainted,  and  this  was  the  case 
until  recentlv,  but  now  more  or  less  has  been 
published   concerning  eight  of  the  species, 
mostly   from    observations   in    this  country, 
4ind  it  is  understood  that  Mr.  W.  H.  Edwards, 
to  whom  most  of  this  advance  is  due,  has  full 
or   tolerably   complete   histories    of  two   or 
three  more. 

I  had  the  good  fortune,  he  remarked,  to  be 
the  first  to  publish  an  account  of  the  early 
stages  of  one  of  the  species  of  the  genus  — 
Oeneis  semideaj  the  only  one  found  in  New 
England, —  due  to  the  joint  efforts  of  the  late 
Messrs.  Shurtleff  and  Sanborn  and  myself, 
though  no  one  has  yet  carried  the  creature 
through  from  the  ^gg.     Since  then  most  of 


the  additions  to  our  knowledge  of  American 
species  have  come  from  Edwards,  but  Fyles 
has  published  the  history  of  Oe.futta  to 
which  Fletcher  and  I  have  added  something, 
and  in  Europe,  where  the  same  species  oc- 
curs, Holmgren  and  Berg.  One  of  the  latest 
known  species,  Oe,macouniiy  is  now  almost 
completely  known,  thanks  to  Mr.  J.  Fletcher, 
who  has  published  an  account  of  it,  and  the 
^%%  ftnd  first  larval  stage  have  also  been  de- 
scribed by  Mr.  W.  Beutenmliller.  All  that  is 
known  of  chryxus,  iduna,  and  ivalda,  is  due 
entirely  to  the  indefatigable  efforts  of  Mr. 
Edwards. 

Of  the  European  species  also,  it  so  chanced 
that  I  was  the  first  to  publish  anything  (a 
year  previous  to  Berg's  account  of  Oe.jutta) 
describing  the  egg  and  first  larval  stage  of 
Oe.atlloy  the  alpine  species,  to  which  nothing 
has  since  been  added;  and  excepting  Oe. 
jutta^  before  referred  to,  the  early  stages  of 
only  one  other  species,  Oe.  borcy  are  known, 
due  to  the  studies  of  Sandberg. 

Out  of  sixteen  or  seventeen  species,  then, 
recognized  in  the  northern  hemisphere,  we 
now  know  more  or  less  of  the  transforma- 
tions of  about  half  the  species  not  to  mention 
the  two  or  three  which  Edwards  has  worked 
out  but  not  yet  published.  This  is  a  remark- 
able showing  for  a  group  of  butterflies  with 
such  a  distribution,  and  brings  out  several 
features  which  are  a  little  puzzling.  First, 
there  are  two  types  of  surface  sculpture  in 
the    eggs ;     the    more    common    is   that   in 
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which    the  more  or  less  sinuous    or    zigzag 
ribs  form  with  their  interspaces  laterally  al- 
ternating, very  similar  and   equal,  angulate 
elevations  and  depressions  over  the  sides  of 
the  egg;    in   the  other    the   elevations   are 
more  abrupt  and  rounded  and  are  separated 
from  each  other   by  nearly  flat  interspaces 
The  latter  type  is  represented  by  aello,  and 
to  judge  from  advance  copies  of  one  of  his 
next  plates  Mr.   Edwards   has  kindly  shown 
me,  to  a  more  marked  degree  by  one  of  the 
species  whose  transformations  are  yet  unpub- 
lished; the  other  type  includes  semidea,  jut- 
ta,   ivalda,    iduna,   chryxus,   and    macounii. 
Second,  there  are  two  types  of  structure  in 
the  caterpillars  just  from  the  egg,  but  these 
two  types  in   no  way  correspond  with  those 
found  in  the  ^%%'    In  one,  the  terminal  seg- 
ment has  the  two  posterior  forks  produced  to 
more  or  less  blunt  points  and  the  notch  be- 
tween them  is  deep ;  in  the  other,  these  forks 
are  rather  broadly  truncate  and  the  notch  be- 
tween them  slight.      To  the  latter  belongs 
only  Oe.  s€midea\   to  the  former,  jutta,  ival- 
da, chryxus,  macounii,  and  aello,  as  well  as 
the  unpublished  form  referred  to. 

The  chrysalids,  as  might  be  expected  with 
concealed  objects,  show  little  difference,  but 
in  the  imago  a  wide  diversity  exists,  especi- 
ally in  the  form  of  the  wings  and  their 
markings  and  in  the  presence  or  absence  of 
a  discal  streak  upon  the  upper  surface  of  the 
fore  wings  of  the  male.  But  it  would  appear 
that  any  division  upon  these  grounds  would 
more  or  less  cut  athwart  the  groups  derived 
from  the  egg  or  the  juvenile  larva,  unless  it 
be  that  the  more  rounded  and  less  pointed 
fore  wing  combined  with  a  lack  of  ocelli  and 
of  sexual  adornment  and  the  possession  of 
more  densely  and  profusely  haired  mid  and 
hind  femora  in  the  imago  is  correlated  with 
the  truncate  tips  of  the  forks  of  the  last  seg- 
ment in  the  juvenile  larva;  in  which  case 
the  first  larval  stage  of  bore  and  brucei  as 
well  as  of  oeno  should,  like  semidea,  show  a 
truncate  extremity.  Sandberg  has  described 
(but  insufficiently)  the  young  larva  of  bore, 


and  Edwards  has  raised  but  not  published 
brucei,  so  that  we  shall  doubtless  soon  be 
able  to  know  whether  this  is  true;  if  so,  it 
might  be  well  to  divide  the  genus  into  two 
groups,  to  which  the  subgeneric  names  of 
Oeneis  and  Chionobas  might  then  be  given, 
the  former  to  the  latter  group,  the  latter  to 
that  of  which  Oe,  setiidea  would  be  typical. 

Notes. — The  second  and  somewhat  tardy 
part  of  Lowne*8  anatomy  etc.  of  the  blow 
fly  (London,  Porter)  is  even  more  extended 
than  the  first,  containing  116  pages  and  6 
plates  besides  17  figures  in  the  text,  all  the 
illustrations  being  very  coarse  but  instructive 
wood  cuts.  The  part  is  entirely  devoted  to 
the  *Mntegumental  skeleton  of  the  imago" 
and  is  so  detailed  and  so  full  of  comparisons 
that  it  almost  serves  the  purpose  of  a  general 
treatise  on  entomology.  Half  adosen  topical 
bibliographies  scattered  through  the  work 
will  be  found  very  useful. 

The  death  is  reported  of  M.  Jules  Ktknckel 
d'Herculais,  formerly  president  of  the  French 
entomological  society,  while  carrying  on 
official  researches  upon  the  destructive  locusts 
of  Algeria.  The  sensational  reports  of  the 
press  that  he  was  overcome  and  devoured  by 
locusts  is  in  no  way  to  be  credited.  The 
probable  truth  is  that  he  was  overcome  by 
the  heat  of  the  desert  and  died  before  his 
body  was  found,  the  locusts  devouring  a  por- 
tion of  his  clothing.  His  superb  quarto 
volume,  still  incomplete,  upon  the  genus 
Volucella,  with  its  26  exquisite  plates,  is 
practically  a  treatise  on  the  anatomy  of  the 
Diptera  and  will  remain  a  monument  to  his 
technical  skill  as  anatomist  and  delineator. 

Concerning  the  distribution  of  Vanessa 
cardui,  Mr.  Charles  OberthUr,  in  comment- 
ing at  the  April  meeting  of  the  French  ento- 
mological society  on  Scudder*s  doubt  (Butt. 
N.  E.,478)  whether  the  species  is  indigenous 
in  French  Guiana  and  in  Tahiti,  says  that  as 
Boisduval  neglected  to  attach  any  labels  to 
his  exotic  specimens  of  this  species  (except- 
ing one  from  Madagascar)  it  is  impossible  to 
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8a J  whether  his  collection,  now  owned  by 
Oberthur,  contains  any  specimen  from  either 
country;  but  he  possesses  specimens  from 
French  Guiana  collected  by  Constant  Bar  at 
Isle  Portal  on  the  Maroni,  the  river  which 
separates  French  and  Dutch  Guiana.  He 
g^ves  a  list  of  other  localities  from  which  he 
possesses  specimens,  but  none  of  them  are  of 
special  importance. 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE    BXTOMOLOGICAL   CLUB. 

8  March  1889. —  T*>^  144th  meeting  was 
held  at  156  Brattle  St.,  the  president  in  the 
chair. 

Dr.  H.  A.  Hagen  said  that  the  cyclamens  in 
a  greenhouse  in  Montvale,  Mass., had  been  in- 
jured by  Otiorkynchus  sulcatus,  and  remarked 
on  the  history  of  our  knowledge  of  its  depre- 
dations in  America. 

Mr.  S.  Henshaw  stated  that  it  had  recently 
been  introduced  into  New  Zealand  where  it 
is  also  doing  much  damage. 

Mr.  H.  Hinkley  showed  a  variety  of  Saiur- 
nia  io\n  which  the  eye-spot  on  the  hind  wing 
is  almond-shaped.  He  has  raised  a  large 
number  and  showed  a  fairly  large  series 
which  exhibited  some  very  pretty  gradations 
of  color. 

Mr.  S.  H.  Scudder  remarked  on  the  former 
range  of  distribution  of  Uteris  oleracea.  He 
gave  as  a  reason  why  P.  rapae  has  extermi- 
nated P.  oleracea  that  the  first  brood  of  the 
former  hatches  about  two  weeks  earlier  than 
that  of  the  latter  species. 

Mr.  Scudder  then  read  a  paper  on  cosmo- 
politan butterflies. 

Dr.  H.  A.  Hagen  remarked  briefly  on  the 
distribution  of  certain  dragon-flies  in  Brazil, 
showing  that  many  are  extremely  local. 

Mr.  J.  H  Emerton  showed  drawings  of  the 
copulatory  organs  of  i4^«/^»rt  naei>ia.  The 
palpal  organs  are,  with  few  exceptions,  of 
three  varieties,  the  most  common  variety 
having  a  stout  spiral  tube  of  one  and  a  half 


turns  with  the  tip  turned  outward.  Another 
variety  found  only  in  large  individuals  has 
the  tube  longer  and  more  slender,  and  a  third 
variety  found  in  spiders  of  various  sizes,  has 
the  tube  very  short  and  coiled  in  a  small 
spiral.  The  epigynum  is  of  two  principal 
forms;  one  with  a  simple  opening,  and  the 
other,  usually  occurring  in  large  spiders* 
with  a  wide  opening  partly  divided  into  two 
by  a  process  from  the  front  edge;  between 
these  are  many  intermediate  forms.  The 
other  parts  of  the  male  palpi  vary  but  little 
and  there  are  no  other  variations  which 
would  show  that  we  have  more  than  one 
species  of  these  spiders. 

Mr.  Emerton  stated  that  he  had  found  a 
new  species  of  spider  in  the  natural  history 
society  building  in  Boston.  There  were  two 
specimens,  one  male  and  one  female.  They 
may  be  foreign  as  they  were  found  near  some 
West  Indian  material  that  had  been  there  for 
about  two  years. 

[The  records  of  several  meetings  at  this 
point  have  been  lost] 

II  October,  1889. —  The  148th  meeting  of 
the  Club  was  held  at  156  Brattle  St.,  the 
president  in  the  chair. 

The  secretary  stated  that  the  records  of  the 
last  meeting  had  been  mislaid. 

Mr.  S.  H.  Scudder  gave  an  account  of  what 
had  been  done  at  the  meeting  of  the  Execu- 
tive Committee,  and  showed  the  circular 
which  was  sent  soliciting  subscriptions  to 
Psvche. 

Mr.  Scudder  then  gave  a  brief  account  of 
his  field  work  in  the  west  during  the  past 
summer  for  the  U.  S.  Geological  Survey. 
Having  first  visited  Florissant  in  order  to 
make  sure  of  bringing  home  a  sufliicient 
number  of  fossil  insects  to  warrant  the  out- 
lay of  the  expedition,  he  next  went  to  west- 
ern Colorado  to  examine  two  localities  near 
together.  One  of  them  on  the  summit  of  the 
Roan  Mountains,  on  the  divide  between  the 
White  and  Grand  Rivers,  where  fossil  plants 
of  species  identical  with  those  found  at  Flor- 
issant had  been   obtained  many   years   ago. 
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and  the  other  in  the  lower  White  River,  where 
at  two  different  localities  forty  miles  apart 
Denton  had  many  years  ago  brought  home  a 
small  collection  of  fossil  insects  of  presum- 
ably the  same  age  as  those  at  Florissant.  In 
both  of  these  places  the  party  was  very 
successful.  The  journey  had  to  be  made  in 
a  wagon  and  the  search  among  the  rocks  on 
foot  or  on  horseback,  and  as  the  greater  part 
of  the  time  had  to  be  given  up  to  the  attempt 
to  discover  which  beds  contained  fossil  in- 
sects, very  little  was  left  for  the  exploitation 
of  the  same ;  for  the  beds  in  which  insects 
were  found  covered  an  area  of  hundreds  of 
square  miles,  and  in  a  vertical  series  ranging 
from  five  hundred  to  fifteen  hundred  feet,  in 
nearly  all  of  which  some  remains  were  found 
but  in  certain  localities,  especially  at  the  ex- 
treme upper  beds,  in  such  abundance  as  to 
warrant  the  belief  that  each  of  these  localities 
may  be  richer  than  that  of  Florissant,  hither- 
to believed  to  be  the  richest  in  the  world. 
Subsequent  visits  were  made  to  Green  River, 
Wyo.,  where  the  pocket  in  which  all  speci- 
mens had  hitherto  been  found  had  been  en- 
tirely worked  away, and  his  efforts  were  direc- 
ted to  the  discovery  of  some  new  location  in 
the  immediate  vicinity;  in  this  he  was  suc- 
cessful, and  was  able  to  obtain  several  hun- 
dred specimens ;  at  Fossil  in  the  same  terri- 
tory, insects  were  found  to  occur  so  rarely  as 
not  to  warrant  a  search  for  them,  and  at 
Amethyst  Mt.,  in  the  Yellowstone  Park,  no 
strata  sufficiently  fine  in  which  to  preserve 
the  remains  of  fossil  insects  were  found  in 
those  beds  which  have  yielded  the  leaves  of 
plants. 

Mr.  Scudder  then  showed  specimens  of 
some  of  the  fossil  Diptera  brought  from  Col- 
orado. He  said  that  the  same  species  of  lar- 
vae had  been  found  throughout  five  hundred 
vertical  feet  of  strata. 

Dr.  H.  A.  Hagen  remarked  on  Dr.  Pack- 
ard's article  in  Psyche  on  the  epipharynx  of 
insects  which  he  considers  very  important. 
He  said  that  European  white  ants  had  been 
introduced  into  Panama. 

Mr.  S.  H.  Scudder  remarked  on  the  scarcity 


of  butterflies  and  in  fact  of  all  insects  in  the 
Yellowstone  Park,  and  indeed  throughout  all 
the  west  during  the  past  summer. 

Mr.  H.  Hinkley  said  that  he  had  investi- 
gated whether  the  milk-weed  butterfly  hiber- 
nates or  not  and  came  to  the  conclusion  that 
it  does  not. 

Mr.  Scudder  said  that  he  had  found  it  very 
difficult  to  make  butterflies  which  hibernate 
in  nature  do  so  in  confinement,  so  that  he 
does  not  place  much  faith  in  negative  evidence 
from  artificial  experimentation. 

Mr.  Hinkley  said  that  a  fungus  disease  very 
like  muscardine  has  attacked  the  larvae  of  A. 
frometkea  during  the  past  summer.  He  said 
that  he  had  raised  a  true  second  brood  of 
this  species,  and  had  reared  large  numbers 
of  other  Bombycidae  in  close  proximity  to 
his  prometheas  and  none  were  affected. 

8  November,  1889. —  '^^^  ^49^^  meeting  of 
the  Club  was  held  at  156  Brattle  St.,  the 
president  in  the  chair. 

Dr.  H.  A.  Hagen  in  commenting  upon  an 
article  on  the  gipsey  moth  {Ocneria  dispar) 
in  the  Boston  Transcript  for  31  October,  1889- 
said  that  he  remembered  the  fact  of  the  acci- 
dental introduction  of  the  species  by  Mr.  L. 
Trouvelot  some  twenty  years  ago.  Judging 
from  his  experience  with  the  species  in  Eu- 
rope, Dr.  Hagen  doubted  the  necessity  for 
legislative  acts  and  appropriations  in  order 
to  suppress  its  ravages. 

Mr.  S.  H.  Scudd^  exhibited  a  fossil  trilo- 
bite  which  showed  a  remarkable  resemblance 
to  a  scarabaeid-beetle  (Phanaeus),  also  a 
new  species  of  fossil  butterfly  {Barbarotkea 
florissanti)  from  Florissant,  Col.  This  butter- 
fly is  the  second  of  the  Libytheinae  found  at 
Florissant,  and  is  most  closely  related  to  the 
European  species;  the  other  {Prolibytkea 
vagabunda)  is  most  nearly  allied  to  the 
species  from  West  Africa.  Of  the  known 
fossil  butterflies  one  ninth  are  Libytheinae; 
of  living  species  one  eight-hundredth  belong 
to  the  same  family. 

Mr.  Scudder  also  exhibited  a  photograph 
of  a  suffused  melanic  male  of  Papilio  turnus 
sent  by  Mr.  James  Fletcher  of  Ottawa. 
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ON  A   SINGULAR   GLAND   POSSESSED   BY  THE    MALE 

HADENOECUS   SUBTERRANEUS. 


BY    H.    CARMAN,    LEXINGTON,    KY. 


The  male  of  this  cricket  is  found  at 
times  with  a  pair  of  white,  fleshy  ap- 
pendages protruding  from  slits  between 
the  terga  of  the  9th  and  loth  abdominal 
somites,  the  nature  of  which  is  not  clear, 
and  about  which  I  find  nothing  written 
in  the  literature  relating  to  the  species, 
to  which  I  have  access. 

The  slits  through  which  the  organs 
appear  are  situated  one  on  each  side  an- 
terior to  and  a  little  within  the  cerci. 
When  fully  protruded  the  glands  are 
white,  cylindrical,  a  little 
tapering,  and  are  about  XX  11/ 
1-8  inch  long.  They  are 
not  protruded  by  the 
young,  as  far  as  observed, 
but  the  slits,  which  are  of 
rather  large  size,  can  be  made  out  in 
them  without  difliculty.  I  believe 
they  are  protruded  during  the  period 
of  sexual  excitement.  A  number  of 
examples  were  taken  in  copula  with 
the  lot  in  which  individuals  with  pro- 
truded glands  occurred,  but  unfortu- 
nately were  not  noticed  with  refer- 
ence to  the  glands  at  the  time  of 
collecting.  They  appear  to  the  have 
no  immediate  connection  with  genital 
organs. 

What  their  function  may  be  can  only 
be  conjectured  at  present.  Scent  glands 
somewhat  like  them  have  been  observed 


in  some  female  moths  of  the  family 
Bombycidae.  If  the  organs  are  scent 
glands,  however,  it  is  a  little  strange 
that  they  should  be  borne  by  the  males. 
I  can  imagine  no  other  use  for  them. 
The  sense  of  smell  is  certainly  the  one 
best  calculated  to  bring  the  sexes  to- 
gether in  the  darkness  of  the  caves. 
Auditory  organs  such  as  occur  in  Locus- 
tidae  and  Acrididae  they  do  not  possess, 
and  the  tactile  sense,  though  highly  de- 
veloped, is  manifestly  inadequate  to  all 
demands  of  the  peculiar  surround- 
ings. 

As  organs  possibly  of  the  same 
nature,  I  may  mention  that  Miall 
and  Denny  refer  to  glands  of  un- 
known function  which  are  pro- 
truded in  the  pleural  region  of  the 
abdomen  in  Corydia  carunculigera^ 
one  of  the  Blattidae. 

Prof.  A.  S.  Packard  figures  on  pi.  17^ 
fig.  3,  of  his  work  on  cave  animals,  a 
male  cricket  which  is  said  by  him  to  be 
infested  with  a  parasitic  fungus.  There 
is  some  probability  that  this  supposed 
fungus  is  one  of  these  glands. 

The  figure  represents  the  tip  of  the 
abdomen  of  the  male  cricket,  seen  from 
the  side,  and  with  the  somites  drawn 
apart  more  than  is  natural.  7,  S.  9, 
somites;  a,  gland,  partly  protmded ; 
3,  fully  protruded  gland. 
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A   NEW  SIMULIUM  FROM   SOUTHERN  NEW  MEXICO. 


BY    C.    H.    TYLER  TOWNSEND,    LAS    CRUCES,    N.    M. 


In  the  southern  part  of  New  Mexico, 
along  the   valley  of  the   Rio   Grande, 
there  begins  to  appear  about  the  first  of 
May  a  buffalo  gnat  which  is  quite  as 
troublesome,  especially  to  man,  as  its 
more  eastern  congener,   5*.  pecuarum. 
It  proves  to  be  an  undescribed  species. 
The  first  individuals  that  I  have  noticed 
this  year  were  in  an  orchard  near  Me- 
silla  on  the  7th  of  May,  and  they  were 
at  that  date  swarming  in  considerable 
numbers.     Mesilla  is  about  a  mile  from 
the   Rio   Grande,  which   flows   to  the 
west  of  the  town.     Gnats  were  found 
also  on  same  date  but  in  less  numbers 
on  the  college  grounds,  which  are  situ- 
ated  about  four  miles  from  the  river. 
The  river  rises  in  May,  overflows  all 
the  low  areas  lying  adjacent  to  it,  and 
becomes   a    roaring,    rushing    body   of 
water.     Its  volume  is  dependent  on  the 
amount  of  snow  in  the  foot-hills  to  the 
north  particularly  in  Colorado,  and   on 
rains,  which  are  only  exceptionally  a  fac- 
tor.    The  snow  in  the  canons  exerts  little 
influence,  for  its  thaw  is  so  gradual  as  not 
to  be  felt.     I   give  these  data  for  what 
bearing  they  may  have  on  the  breeding 
habits  of  this  species.     It  is  well  known 
that  Simulium  breeds  in  running  water, 
and  our  species  no  doubt  is  dependent 
on  the  rise  of  the  Rio   Grande  for  its 
appearance.     Doubtless,  also,  it  is  dis- 
tributed   through   the    valley    by     the 


system  of  acequias  or  irrigation  ditches 
in  use  in  this  country,  which  open 
from  the  river  on  a  higher  level  to  the 
north,  and  furnish  the  only  source  of 
water  supply  for  the  raising  of  crops. 
This  is  an  adverse  bearing  of  the  ques- 
tion of  riparian  irrigation  on  injurious 
insects.  The  securing  of  artesian  water 
and  shutting  off  of  the  river  water  would 
no  doubt  lessen  the  dispersion  of  the 
gnats  through  the  valley. 

From  the  first  part  of  May  the  gnats 
increase  in  numbers,  until  by  the  middle 
or  last  of  that  month  they  are  very 
abundant  in  all  parts  of  the  valley.  It 
is  usually  between  this  time  and  the 
middle  of  June  that  the  river  is  at  its 
highest  point.  They  are  then  to  be 
found  on  the  mesa  to  the  east  toward 
the  Organ  Mts.,  and  may  be  met  with 
also  on  the  elevated  mesa  nearer  the 
mountains,  especially  to  the  north.  On 
May  17th  I  observed  them  on  the  sum- 
mit of  the  first  mountain  at  the  eastern 
end  of  the  Dona  Ana  range,  which  is 
nearer  the  river  than  the  Organs,  and 
farther  north.  The  elevation  is  at  least 
4,500  (probably  5,000)  fb.  above  sea 
level,  or  about  1,500  (perhaps  2,000) 
fl.  above  the  level  of  the  river.  They 
are  not  found  in  tBe  Organ  Mts.,  which 
are  about  twenty  miles  east  of  the  river, 
nor  on  the  plains  to  the  east  and  south 
of  them,  though   on   the   mesa    to   the 
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west  they  approach  to  within  a  few 
miles.  This  was  observed  May  23d- 
24th,  while  in  the  valley  itself  at  this 
time  they  were  almost  unbearable. 

These  gnats  are  a  great  annoyance  to 
man,  by  far  greater  than  any  other  in- 
sect that  we  have  in  this  locality.  Many 
persons  are  so  susceptible  to  them  as  to 
preserve  through  the  height  of  the  gnat 
season  a  chronic  inflammation  of  the  ex- 
posed parts  of  the  face  and  neck  resulting 
from  repeated  bites,  which  cause  an  in- 
tense irritation  and  even  give  rise  to 
cutaneous  sores.  The  inclination  of  the 
gnats  to  bite  increases  with  the  advance 
of  the  season,  but  the  pest  is  consid- 
erably abated  after  the  fall  of  the 
water.  They  are  also  very  trouble- 
some to  animals,  and  are  supposed 
to  cause  the  inflamed  eyes  in  the 
horses  of  this  region  through  the  sum- 
mer months.  I  append  a  description 
of  the  species.  The  female  alone  is  de- 
scribed, as  that  is  the  only  sex  which 
composes  the  biting  swarms,  and  I  have 
not  secured  either  the  male  or  the  early 
stages. 

Simulium  occid^ntale,  n.  sp.  $ .  Cinereous, 
abdomen  light  fulvous.  Head  cinereous,  eyes 
black ;  face  cinereous,  raised,  somewhat  darker 
in  the  centre,  sparsely  clothed  with  fine  sil- 
very hairs;  front  cinereous,  widened  below 
into  a  cross-bar,  a  prong  invading  the  orbital 
area  on  each  side,  silvery  pubescent  on  the 
orbital  margin,  and  with  longer  pubescence 
on  the  occipital  margin;  proboscis  black, 
brownish  at  tip,  palpi  black;  antennae  cinere- 


ous, with  short,  silvery  pubescence,  the  two- 
basal  joints  longer  than  the  following  joints, 
which  are  nearly  equal  in  length;  occiput 
cinereous,  with  silvery  pubescence  around  the 
margin.  Thorax  cinereous,  mesoscutum  en- 
tirely covered  with  silvery  pubescence,  with 
two  dorsal  lines,  and  usually  a  fainter  median 
line  between  them ;  pleurae  fulvous  posteri- 
orly; scutellum  black,  silvery  pubescent. 
Abdomen  light  fulvous,  sparsely  covered 
with  short  silvery  pubescence;  second,  third 
and  fourth  segments  above  with  a  brown 
cross-band  shading  to  darker  on  the  sides 
and  in  the  middle,  particularly  on  the  third 
and  fourth  segments;  remaining  segments 
with  a  broad,  median,  dorsal,  cinereous  band, 
bounded  laterally  on  the  fifth,  sixth  and 
seventh  segments  by  a  curved,  more  or  less 
faint  line  of  brown;  venter  light  fulvous, 
silvery  pubescent.  Legs  black,  silvery  pub- 
escent. Wings  hyaline,  iridescent  by  re- 
flected lights;  halteres  white.  Length  of 
body  2  mm  ;  of    wing  2  mm. 

Described  from  many  fresh  specimens. 

This  species  is  smaller  than  either 
S,  pecuarum  or  5*.  meridionale,  S. 
meiallicum  Bell,  from  Mexico  is  given 
as  2  mm.  long,  but  it  is  the  male  which 
is  described,  and  the  female  would  be 
very  much  larger.  S,  occidentale  dif- 
fers from  vS".  pecuarum  very  markedly 
in  the  thoracic  and  abdominal  markings. 
These  markings  are  very  much  like 
those  of  S,  merldionale;  but  the 
median  thoracic  line  is  always  very 
faint,  the  abdomen  is  light  fulvous,  the 
lateral  lines  of  segments  5,  6  and  7  are 
curved,  and  the  abdominal  markings 
are  of  a  different  color,  besides  other 
minor  differences. 
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TWO  NEW  LEPIDOPTEROUS  BORERS. 


BY  OTTO  LUGOER,  ST.  ANTHONY  PARK,  MINN. 


To  the  long  list  of  injurious  borers 
infesting  cultivated  and  wild  plants  two 
new  species  must  be  added  which,  in 
Minnesota,  are  of  especial  interest,  as 
they  cause  great  damage  to  some  of  our 
trees,  and  even  threaten  to  destroy  them 
entirely  in  some  regions. 

All  visitors  to  the  Twin  Cities  admire 
our  gloves  of  oaks,  chiefly  composed  of 
peculiarly  branched  and  gnarled  burr- 
oaks,  and  dark  and  straight  red-oaks. 
The  former,  though  badly  infested  by 
numerous  species  of  insects,  seems  to  be 
proof  against  any  lasting  injury  by  them. 
The  tree  is  in  fact  so  well  protected  with  a 
corky  bark,  even  found  upon  the  young- 
est twigs,  that  both  insects  and  intense 
cold  seem  to  be  powerless.  This  is 
quite  diflerent,  however,  with  our  red- 
oak,  a  tree  of  much  quicker  growth  and 
but  slightly  protected  by  thin  and  glossy 
dark  bark,  at  least  when  still  young  and 
not  wrinkled  by  old  age.  Nature  seems 
to  have  endowed  the  former,  like  a  good 
mother,  with  a  warm  and  enduring  coat 
against  insects  and  the  inclemencies  of 
winter,  and  to  have  treated  the  red- 
oak  like  the  step-mother  so  much  fabled 
about.  The  red-oak  seems  to  have  a 
very  great  attraction  for  all  kinds  of 
boring  insects,  but  notwithstanding  its 
wonderful  power  to  repair  injuries  and 
to  heal  wounds  made  upon  its  bark  and 
wood  —  a  power  not  shared  by  the  burr- 
oak  —  the  tree  is  a  doomed  one,  provid- 


ing no  steps  are  taken  to  protect  it  as 
well  as  it  deserves.  But  all  advice  to 
protect  any  of  our  native  trees  is  usually 
received  with  a  smile  that  is  more  or 
less  unpleasant  to  the  true  lover  of  nature, 
as  it  contains  the  elements  of  contempt, 
ridicule  and  derision  for  the  adviser.   - 

Among  the  worst  borers  of  the  red- 
oak  are  several  lepidopterous  larvae,  but 
chiefly  those  of  Prionoxystus  querci- 
per  da  (Fitch),  P,  robiniae  (Peck)  and 
Trochilium  lugger i.  The  first  (pi.  3, 
figs.  I  and  2),  as  well  as  the  second  spec- 
ies, are  insects  described  long  ago ;  the 
latter,  and  the  most  injurious  one  in  this 
regior,  has  been  described  by  H.  Ed- 
wards, our  authority  in  this  family  of 
insects.  Below  is  his  description,  illus- 
trated by  pl.3,  fig.  3. 

Trochilium  luggerin.%^.  Upper  side  of  head 
black,  orbits  of  eyes  bright  lemon  yellow. 
Face  black.  Palpi  black  at  the  base,  otherwise 
lemon  yellow.  Thorax  with  the  disk  black, 
with  short  erect  downy  hairs.  Collar,  patagia, 
spot  at  the  base  of  the  wings,  and  a  broad 
streak  nt  base  of  thorax  conspicuously  lemon- 
yellow.  Antennae  chestnut  brown  above,  dull 
orange  beneath.  Tibiae  orange,  tarsi  some- 
what of  a  darker  shade.  Abdomen  black, 
anal  tuft  pale  orange,  with  bright  yellow 
band  at  the  posterior  edge  of  all  segments, 
those  of  the  posterior  segments  much 
widened.  Forewings  thinly  clothed  with 
scales  the  costa  narrowly  dull  orange  as  is  also 
the  oblique  rather  indistinct  discal  mark  at  the 
end  of  the  cell.  The  space  from  vein  3  to 
vein  5  clear  of  scales  behind  the  cell.      Hind 
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wings  with  the  anterior  margin  dull  orange. 
Fringe  of  both  wings  brownish.  Under  side 
of  forewings  with  the  costa  lemon-yellow. 
Length  of  body  20  mm.  Exp.  of  wings  35 
mm. 

The  moth  issues  towards  the  end  of 
May,  and  fresh  pupal  skins  can  be  ob- 
served till  towards  the  close  of  June. 
Some  trees  harbor  hundreds  of  these  in- 
sects, and  consequently  suffer  greatly ; 
the  trunk  and  all  the  larger  limbs  are 
equally  infested.  In  only  one  instance 
a  pupal  case  was  seen  projecting  from 
the  trunk  of  a  small  burr  oak. 

A  secontl  and  equally  injurious  borer 
is  destroying  our  ash-trees  in  the  wind- 
breaks surrounding  farm  houses  located 
in  the  open  prairies,  and  also  those 
planted  in  the  parks  or  as  shade  trees 
along  the  streets  in  our  villages.  As  a 
general  rule  only  the  smaller  trees  are 
infested,  but  these  to  such  an  extent  that 
thev  break  down  entirely.  Professors 
Aldrich  and  Orcutt  have  given  the  life- 
history  of  this  insect  in  a  late  bulletin. 
But  even  old  and  very  large  trees  do  not 
escape  entirely,  as  I  have  seen  trees  two 
feet  in  diameter,  and  apparently  quite 
healthy,  whose  bark  was  perforated 
with  numerous  holes  made  by  this  in- 
sect. In  these  cases  the  trees  did  not 
suffer  to  anv  visible  extent,  but  death  is 
always  the  consequence  in  smaller  trees 
where  the  borer  cuts  ofl'  entirely  the 
circulation  of  sap,  and  enters  deeper 
into  the  solid  wood. 

Trochilium  fraxini,  n.  sp.  The  head  is 
grizzled  black  above,  with  the  base,  palpi  and 
antennae  dark  orange.  Coxae  black,  tibiae 
and  tarsi  orange,  the  posterior  portion  of 
the  tibiae  broadl  v  banded  with  black.  Thorax 
with  the  disk  black,  with    rather  long   and 


erect  black  hairs.  Collar,  patagia,  a  large 
spot  at  the  base  of  each  wing,  and  a  narrow 
streak  over  the  posterior  part  of  scutellum 
lemon-yellow;  all  these  spots  with  the  excep- 
tion of  those  at  base  of  wings  are  edged  in 
front  with  dark  orange.  Abdomen  black, 
banded  with  yellow  at  the  posterior  end  of 
each  segment;  sides  of  posterior  5  segments 
orange,  the  orange  extending  almost  over 
the  whole  surface  of  the  three  last  ones. 

Forewtngs  covered  with  scales,  except  a 
narrow  portion  from  base  to  cell,  and  some 
very  small  spaces  immediately  behind  the 
cell.  Costa  and  internal  margin  coppery 
brown.  Outer  margin  broadly  brown,  shaded 
with  purplish  copper.  Discal  mark  large, 
almost  rounded.  At  the  base  all  the  veins 
are  stained  with  bright  scarlet  orange,  and 
there  are  some  scales  of  the  same  color  below 
the  costa.  Beneath  the  forewings  are  lemon- 
color  on  the  costa,  shading  into  orange  to- 
wards the  centre  of  the  wing,  and  into  brown 
on  the  outer  margin.  Discal  mark  orange. 
Hind  wings  with  a  coppery  sheen.  Fringes 
of  both  wings  brown.  Length  of  body  15 
mm.    Exp.  of  wings  30  mm. 

In  pi.  3,  fig.  4,  this  species  is  shown  ; 
it  resembles  very  strongly  a  Polistes. 

This  species  resembles  very  closely 
tlie  injurious  mi*th  Podosesia  syringae 
(Harr.),  but  belongs  to  a  dirterent 
genus. 

Explanation  of  Plate  3. 

Fig.  I.  Prionoxystus  querciperda, 
$  and  9  imago,  and  empty  pupal  case  ; 
natural  size. 

Fig.  2.  The  same,  larva  ;  natural 
size. 

Fig.  3.     Trochilium    luggeri,    im- 
ago, empty  pupal  Ciise  and  hinder  ex- 
tremity ;  the  last  enlarged,  the  others  of 
natural  size. 

Fig.  4.  Trochilium  fraxini,  ima- 
go ;  natural  size. 
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NOTES  ON   BOMRYCID   LARVAE.— I. 


BY   HARRISON   G.    DYAR,    NEW    YORK,    N.    Y. 


NoLA  o VILLA  Grote, 

1875.     Grote,  Can.  ent.,  7,  221. 

1884.     Packard,  Amer.  nat.,  x8,  726. 

Larva.  Dr.  Packard  makes  the  following 
statements :  '*  It  differs  from  Arctian  and 
Lithosian  larvae  in  having  one  less  pair  of 
abdominal  legs.  The  bodj  is  broad  and 
much  flattened,  rather  short,  with  four  pairs 
of  well  developed  abdominal  feet;  the  first 
pair  being  situated  on  the  fourth  abdominal 
segment.  The  body  is  hairv,  though  not 
densely  so;  on  each  segment  are  four  dorsal 
tubercles,  from  which  radiate  short  duskv 
hairs;  on  the  side  is  a  larger  and  longer 
tubercle  from  which  arise  lateral,  very 
long  hairs.    Length  13  mm.** 

Cocoon,  **  Boat-shaped,  flattened,  oral 
cylindrical,  closely  attached  to  the  surface 
of  a  leaf.  It  is  composed  of  silk,  covered 
closely  on  the  inside  with  bits  of  oak  leaves." 

NoLA  TRINOTATA  Walker, 

1866.  Walk.,  Cat.  Brit  mus.,  pt.  35,  pg. 
1902,  Lebema. 

1891.  Butler,  Insect  life,  t.  3,  p.  297, 
sexmticnia/a  Grote. 

1877.  Grote,  Can.  ent.,  t.  9,  p.  335. 
J^oia. 

1890.    Dyar,  Insect  life,  v.  3,  p.  61. 

Larva.  I  have  elsewhere  described  this 
larva.  It  is  a  thick,  somewhat  flattened  in- 
sect, the  last  segment  small,  the  abdominal 
feet  consisting  of  but  four  pairs,  as  in  the 
preceding.  It  is  furnished  with  piliferous 
warts  as  above.  It  lives  exposed  upon  the 
surface  of  the  leaves,  forming  no  web. 

Cocoom.     Curiously  constructed  of  little 
pieces  of  bark  laid  together  like  bricks.    It  ^ 
interesting  to  vratcli  the  larva  forming 
cocoon,  which  it  does  bj  building  up 
parallel  walls  by  spinning  the  little  plr 
outer  bark  together  by  tlieir  edges,  m 


sequently  drawing  them  together  from  the 
inside.  The  pieces  of  bark  are  bitten  off  the 
branch  on  which  it  forms  its  cocoon. 

NoLA  iiYEM ALI8  Siretck. 

1885.    Stretch,  Ent.  amer.,  i,  102. 

Larva,  Congeneric  with  the  above.  Body 
flattened,  wider  than  high,  tapering  very 
slightly  to  the  extremities;  abdominal  feet 
present  only  on  the  4th.  5th,  6th  and  loth  ab- 
dominal segments.  Head  small,  pale  testa- 
ceous, whitish  above  the  mouth  with  brown- 
ish marks  at  the  sides;  ocelli  black.  Body 
pinkish,  cervical  shield  bisected,  dark;  three 
rows  of  piliferous  warts  on  each  side  as  In 
N,  seMmacmiata.  The  upper  two  are  brown- 
ish and  bear  short  hairs ;  the  third  row  (kt- 
enl)  is  onnge,  and  bears  long,  whitish 
hairs.  On  the  body  is  an  Interrupted  dorsal 
and  waved  subdorsal  line,  and  brown  dorsal 
shades  connected  with  the  lines;  spincles 
black ;  length  of  lanra  10  nm. 

C0C90m,  Not  strong,  compoeed  entirely  of 
silk,  and  not  firmly  fiwtened  to  a  support.  1 1 
is  elliptical,  opaque  white.  The  pupa  is  with- 
out cremaster,  light  brawn,  and  pilose. 

I  found  a  number  of  these  larvae  on  wi  li- 
near Phoenix,  ArlBona«  In  November,  is- 

NoLA  BOftOHnLLA  IMIqP. 

i88j.     Rllej.  Report  U.  S.    il< 
187,  pi.  II. 

Lmrvm.   Tlile  is  eongeneric  >m: 
ceding  ip^l^jj^lMy  be  seei* 

Ri       m0^^^wm.  of  the  ba 

:terisn- 
tllers  tr> 

web 

arf  • 


iiti  rnnke  thei 
.  runs  from  thi 
■  I    of  Ihe  germ 

..    split   III 
■-■itiainderof  the 
■.-jiveiy  intertal- 

.11   lilate.     Then, 
.  ..  i..=r,mitic6CBmen- 

I  in  of  segments  in  front 
been  repeatedly  shown 
.ihod  in  Annelids.  Crus- 
.'.-linids.  Myriopods  and, 
.LHydrophiiii«(Heider). 

-;;lv  enough  the  very  fig- 
. litis  to  which   he  appeals, 

.  ilfnrly  that  Ihe  youngest 
itl  lie  just  in  front  of  Ihe  ana! 
first  indications  of  segmenulion 
h[y  escaped  Prof.  Graber.— it 
(isible.  as  we  have  found  after 
lis,  to  delect  them  in  semi-trans- 
led  germ-bands. 

her  divides  insect  embryos  into 
and  mscroblaslic.  or  long  and 
Stenobothrus    is    microblastic ; 
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Seventh  stage  (?  larvae  only).  Head 
pale  yellow  minutely  mottled  with  grayish 
spots;  lahrum,  antennae  and  a  spot  before 
the  eyes,  white;  ocelli  and  jaws  black;  width 
3.5  mm.  The  body  is  as  in  the  previous 
stage,  but  the  wnrts  on  the  cervical  shield 
are  not  distinctly  darker.  The  dorsal  black- 
ish or  pale  gray  shade  is  in  triplicate  on 
joints  3  and  4.  Spiracles  white  in  a  line 
black  border.  The  body  is  often  bright  yel- 
low, as  are  the  dorsal  tuAs,  and  even  the 
hair  is  yellowish. 

Cocoon.  Double,  thin,  made  of  silk  and 
the  hairs  of  the  larva. 

$  Pupa.  Cylindrical,  the  abdominal  seg- 
ments tapering,  the  eyes,  wing  cases  and  an- 
tenna cases  especially  prominent;  a  little 
depressed  behind  the  thorax.  Semi-trans- 
parent, shiny  yellowish  white,  the  back  cov- 
ered with  long,  thin,  silky  white  hairs;  cre- 
master  flat,  terminating  in  several"  brown 
hooks  well  fastened  in  the  silk  of  the  cocoon. 
Length  12  mm.;  width  5  mm. 

9  Pupa.      Robust,   thickest  ihrough   the 


2nd  to  4th  abdominal  segments,  elsewhere 
smaller,  of  nearly  even  width;  thorax  and 
head  small,  no  wing  cases,  leg  cases  small. 
Last  segment  rounded,  cremaster  flat,  lather 
broad  at  base,  terminating  in  a  number  of 
brown  divergent  hooks.  Color  semitrans- 
parent,  shiny,  very  pale  yellowish,  without 
mtirks.  Over  the  dorsum  considerable  fine, 
rather  long,  whitish  silky  hair.  Length  18 
mm.,  greatest  diameter  8  mm. 

9  Imago.  Of  the  same  structure  as  O, 
Icucostigma^  but  not  white,  the  color  of  the 
down,  which  is  especially  abundant  on  the 
ventral  side,  being  li^ht  brown.  A  small 
black  spot  on  the  second  abdominal  segment. 
The  rudimentary  wings  are  dark  cinereous. 
The  (J  imago  is  very  similar  to  O.  leucostig- 
tna,  but  can  be  distinguished  by  its  darker 
color  and  heavier  black  markings. 

Food  plants.  Dr  Thaxter  gives  oak,  but  I 
have  found  the  species  as  omnivorous  as  O. 
leucostigma.  My  specimens  were  fed  mainly 
on  maple  and  witch-hazel. 


THE  GERM-BAND   OF  INSECTS.* 


Those  who  have  watched  the  advance  in 
our  knowledge  of  insect  embryology  during 
the  past  three  or  four  years  will  be  deeply 
interested  in  Prof.  Graber*s  latest  treatise. 
Like  his  muscid  paper  it  represents  many 
years'  study,  but  unlike  that  work  it  covers 
a  very  considerable  ground,  being  a  compre- 
hensive description  of  the  germ-band  of  a 
number  of  insects.  The  species  investigated 
belong  to  the  genera :  Lina,  Lema,  Tele- 
phorus,  Melolontha,  Hydrophilus;  Pieris, 
Gastropacha,  Bombyx,  Zygacna ;  Hylotoma ; 
Stenobothrus,  Mantis,  and  Gryllotalpa.  It 
will  be  seen  that  this   list  comprises  repre- 


•  Vcrgleichcnde  studicn  am  keimstreitder  insecU-n, 
von  Veit  Gr.iber.  Denkschr.  d.  math,  naturwiss. 
^lasse  d.  k.  akad.  d.  wiss.  Wicn.  Bd.  57,  12)90,621- 
734.     la  colored  plates.  4°. 


sentatives  of  four  of  the  important  orders. 
Prof.  Graber  treats  of  the  formation  and 
method  of  growth  of  the  germ-band,  its  re- 
lations to  the  envelopes  (amnion  and  serosa), 
its  segmentation  (both  internal  and  external) 
and  its  appendages.  Chapters  are  introduced 
on  the  formation  of  the  germ-layers  and  on 
•the  origin  of  the  body  spaces.  Many  pages 
are  given  up  to  a  minute  and  critical  discus- 
sion of  the  results  achieved  by  other  investi- 
gators. The  work  concludes  with  a  long 
chapter  on  the  development  of  the  nervous 
system. 

In  a  brief  sketch  we  cannot  hope  to  do 
justice  to  the  mass  of  matter  with  which 
Prof.  Graber  presents  us;  it  will  be  possible 
to  touch  on  only  a  few  of  the  questions  with 
which  he  attempts  to  deal.     Before  so  doing 
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a  word  must  be  said  about  the  technique  em- 
ployed by  Prof.  Graber.  As  he  informs  us, 
and  as  is  quite  evident  from  his  twelve  large 
colored  plates,  his  results  were  largely  ob- 
tained from  germ  bands  isolated  from  the 
yolk,  stained  in  toto  with  carmine,  and 
mounted  in  some  resinous  medium.  His 
first  plate  shows  that  he  has  also  examined 
Lina  embryos  unstained  and  in  situ  on  the 
yolk.  Now  both  of  these  methods,  though 
useful  for  some  purposes,  are  quite  inade- 
quate to  decide  any  delicate  question  con- 
cerning surface  relief,  and  have  consequently 
been  all  but  abandoned  by  some  recentworkers 
In  point  of  detail  Prof.  Graber's  surface 
views  of  Lina  cannot  stand  comparison  with 
some  of  the  figures  of  insect  embryos  pub- 
lished decades  ago,  while  nowhere  is  the  in. 
adequacy  of  his  isolation  method  better 
shown  than  when  he  attempts  to  elucidate 
the  structure  of  the  brain.  When  repre- 
sented at  all  in  his  figures  this  important  or- 
gan is  incorrectly  represented.  In  order, 
therefore,  properly  to  appreciate  Prof.  Gra- 
ber's observations  it  is  necessary  to  bear  in 
mind  that  his  technique  is  somewhat  defective. 

In  the  15  quarto  pages  devoted  to  the  ner- 
vous system  there  are  many  new  and  inter- 
esting facts,  but  we  miss  a  careful  treatment 
of  the  very  earliest  stages  in  the  formation 
of  the  ganglia,  both  cephalic  and  ventral. 
It  is  safe  to  say  that  a  few  good  sections 
through  the  nerve-cord  of  a  sufficiently  young 
Stenobothrus  embryo  would  have  brought 
out  some  interesting  facts  on  the  formation 
of  the  median  and  lateral  cords — facts  which 
would  have  induced  the  author  to  view  the 
nervous  system  of  the  Coleoptera  in  a  little 
different  light. 

A  short  time  ago  Prof.  Graber  devoted  a 
paper  to  the  important  subject  of  metameric 
segmentation  in  insects.  According  to  the 
observations  therein  recorded,  the  first  seg- 
ments to  make  their  appearance  in  the  em- 
bryo are  not  the  definitive  body-segments 
{microsomites)f  but  segments  nearly  or  quite 
corresponding  to  the  imaginal  aggregates  of 


segments  (head,  mouth-parts,  thorax,  abdo- 
men) ;  the  definitive  segments  being  formed 
by  a  splitting  up  of  these  macrosomites.    Al- 
though it  occurred  to  Prof.  Graber  at  the  time 
that  this  phenomenon  might  be  due  to  a  fore- 
shadowing of  adult  structure,   he  chose  to 
adopt  the  view  that  the  early  macrosomitic 
segmentation  was  an  ancestral  feature.    In 
his  present  paper  he  devotes   considerable 
space  to  this  subject,  bringing  out  quite  an 
array  of  pseudo-mathematical  formulae,  and, 
notwithstanding  Heider's  very  sensible  com- 
ments on  his  former  paper,  still  persists   in 
seeing  some  mysterious  palingenetic  trait  in 
macrosomitic    segmentation    instead    of   an 
anticipation  of  the  ultimate  adult  structure. 
That  the  latter  is  the  correct  explanation  is 
shown  by  a  study  of  Xiphidium.      In   this 
Locustid  the  definitive  segments  make  their 
appearance  in  a  wave  which  runs  from  the 
anterior  to  the  posterior  end   of  the  germ- 
band.     When  the  whole  postoral  portion  of 
the  germ-band  has  thus  been  split  up  into 
about  eight  segments,  the  remainder  of  the 
definitive  segments  are  successively  intercal- 
ated just  in  front  of  the  caudal  plate.    Then, 
and  not  till  then,  does  macrosomitic  segmen- 
tation   set    in.    Although    this    method    of 
growth  by  intercalation  of  segments  in  front 
of  the  anal  plate  has  been  repeatedly  shown 
to  be  the  typical  method  in  Annelids,  Crus- 
tacea, Peripatus,  Arachnids,  Myriopods  and, 
to  a  certain  extent,  in  Hydrophiliis  (Heider), 
Prof.  Graber  maintains  that  it  does  not  occur 
in  insects.     Strangely  enough  the  very  fig- 
ures  of  Stenobothrus  to  which   he  appeals, 
prove  the  very  opposite  of  his  contention,  for 
they   show  quite   clearly  that   the  youngest 
segment  must  lie  just  in  front  of  the  anal 
plate.     The  first  indications  of  segmentation 
have    probably    escaped     Prof     Graber, — it 
being   impossible,   as  we   have   found   after 
repeated  trials,  to  detect  them  in  semi-trans- 
parent, isolated  germ-bands. 

Prof.  Graber  divides  insect  embryos  into 
microblastic  and  macroblastic,  or  long  and 
short   ones.     Stenobothrus   is    microblastic; 
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Lina  macroblastic.    Apart  from  its  being  un- 
scientific to  classify  things  as  big  and  little, 
it  is  difficult  to  understand  how  such  a  classi- 
fication  can   be  of  any  service  whatsoever. 
There  is  a  complete  "gradation  between  long 
and  short  germ-bands :  in  Stenobothrus  the 
germ-band  is  very  small  when  first  outlined 
on  the  yolk;  in  Mantis  and  Oecanthus  it  is 
somewhat  larger;  in  Gryllus  still  larger;  in 
Blatta  it  is  nearly  as  long  as   the  ^%%\  in 
other  forms,  like  Musca  and  the  Coleoptera, 
it  is  longer  than  the  egg.     But  this  is  not  a 
difference  in  the  germ-bands^  it  is  a  difference 
in  the  amount  oi  yolk.     Stenobothrus  has  a 
direct  development,  Musca  undergoes  a  pro- 
found   postembryonic    metamorphosis;    the 
former  needs  a  great  deal  of  yolk  because  its 
embryonic  development  is  long  and  compli- 
cated, the  latter  but  relatively  little  yolk,  be- 
cause  its  embryonic    development    is    very 
short  and  comparatively  simple.     Although 
Prof.  Graber  was  aware^  of  the  existence  of 
transitional  forms  between  his  long  and  short 
germ-bands,  it  seems  never  to  have  occurred 
to   him    while  writing   the   ten  long  quarto 
pages,  which  he  devotes  to  this  and  similar 
distinctions^  that  the  true  differences  lie  in 
the   quantities  of  yolk  with  which  different 
eggs  are  provided.     This  is  a  strange  omis- 
sion  for  an  embryologist  to  make  after  all 
that  has  been  said  and  written  on  the  effects 
of  yolk  on  development.      Verum  operi  longo 
fas  est  obrepere  somnum. 

Equally  artificial  and  useless  is  Prof.  Gra- 
ber's  division  of  germ-bands  into  straight 
and  crooked  (tanyblastic  and  ankyloblastic). 
It  is  obvious  that  the  curvature  of  a  germ- 
band  depends  on  the  character  of  the  yolk 
surface  on  which  it  happens  to  lie.  Thus  the 
germ-band  of  a  spherical  egg  is  necessarily 
curved  (Phryganeidae),  while  the  germ-band 
on  the  long  side  of  an  elongate,  oval  ^gg  will 
be  more  or  less  straight  (Blattidae).  It  is 
somewhat  disappointing  to  find  that  no  at-  • 
tention  is  devoted  to  the  important  relations 
of  the  germ  band  to  the  micropylar  axis,  a 
subject  on  which  Hallez  has  published  two 


suggestive  little  papers  (Comptes  rendus,  v. 
loi,  1885  and  V.  103,  1886). 

Prof.  Graber  finds  the  abdomen  of  the  em- 
bryo insect  to  zox\^\%\.  o{ eleven  true  segments. 
He  believes  that  he  has  found  distinct  traces 
of  coelomic  cavities  in  the  last  (eleventh) 
segment,  and  figures  them  in  Mantis  and 
Hydrophilus.  If  correct,  this  observation  is 
of  great  interest,  since  Haase  has  recently 
maintained,  after  an  exhaustive  study  of  the 
facts  of  larval  and  imaginal  structure,  that 
there  are  only  ten  segments  in  the  insect  ab- 
domen, the  "afterstiick"  not  being  a  true 
segment. 

The  antennje  are  shown  by  Prof.  Graber 
to  be    decidedly    postoral    in    their    origin. 
Reichenbach   pointed  out   that  of   the    two 
pairs  of  antennae  in  Astacus  the  first  arises 
on  a  level  with  the  mouth,  while  the  second 
is    postoral.      As    far    as   their    relation   to 
the  mouth  is  concerned,  therefore,  the  anten- 
nae  of     insects    would,  correspond    to   the 
second  pair  of  antennae  in  Crustacea.     The 
labrum  arises,   as  Prof.  Graber  points  out, 
from  a  pair  of  appendage-like  organs.      The 
honey-bee  is  cited   as   an   exception   to  this 
general    rule,    the    labrum   of  this     species 
having  been  described  as  an   unpaired  appen- 
dage from    the   first.     But  Carri^re  has   re- 
cently shown    that  the  labrum   of  the  wall- 
bee     {Chalirodoma     muraria)     arises    as    a 
pair  of  papillae  at  first  separate^  at   their 
bases,   but   subsequently   uniting  to  form  a 
single  piece.     Prof.  Graber  has  not  succeeded 
in  throwing  any  new  light  on  the  obscure 
question  as  to  whether  the  labrum  represents 
a  pair  of  true  appendages  serially  homolo- 
gous with  the  antennae,  mouth-parts,  legs, 
etc. 

A  lengthy  chapter  is  devoted  to  a  consid- 
eration of  the  abdominal  appendages  of 
insect  embryos.  Among  the  numerous  facts 
recorded  the  most  valuable  are  those  relating 
to  Hylotoma  berheridis.  In  this  Tenthre- 
dinid  the  German  investigator  succeeds  in  es- 
tablishing direct  continuity  between  the  em- 
bryonic abdominal  appendages  and  the  pro- 
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legs  of  the  caterpillar-like  larva.  He  finds 
that  during  embryonic  life  each  of  the  eleven 
abdomidal  segments  presents  a  pair  of  appen- 
dages. Those  on  the  xstand7th-9th  segments 
soon  disappear,  while  those  on  the  remaining 
segments  persist  as  the  prolegs  of  the  larva. 
The  pair  of  appendages  on  the  tenth  segment, 
which  are  at  the  time  of  their  origin  in 
line  (homostichous)  with  the  appendages  o^ 
the  preceding  segments,  move  pleurad,  and 
thus  become  ectostichous.  On  the  nth  seg- 
ment the  appendages  (*'afterspitzchen")  are 
close  together  (entostichous).  It  is  this  last 
pair  of  appendages  which  corresponds  to  the 
anal  legs  of  Lepidoptera,  since,  in  the  true 
caterpillars,  according  to  Prof.  Graber,  the 
anal  legs  do  not  belong,  as  Haase  and  other 
investigators  aver,  to  the  tenths  but  to  the 
eleventh  abdominal  segment.  Prof.  Graber's 
figures  are  certainly  far  from  being  conclu- 
sive on  this  point.  The  peculiar  cerci  of 
Lyda  belong  to  the  tenth  segment  and  are 
not  therefore  homologous  with  the  anal  legs 
of  Lepidopterous  larvae. 

It  is  also  interesting  to  note  that  the  forma- 
tion  of  the  embryonic  envelopes  and  the 
manner  in  which  the  dorsal  body-wall  is  com- 
pleted in  the  embryo  Hylotoma  strikingly 
resemble  what  is  observed  in  Lepidoptera. 
This  fact  may  prove  to  be  of  use  as  further 
evidence  of  a  common  ancestry  for  the  Lepi- 
doptera and  Hymenoptera.  The  embryology 
of  Hylotoma  certainly  appears  to  bear  out  the 
conclusion  long  since  drawn  from  the  adult 
structure  of  the  Phytophaga,  viz. :  that  this 
group  is  the  most  primitive  among  existing 
Hymenoptera.  When  we  pass  from  a  Tenth- 
redinid  to  an  Apid  it  appears  that  the  embry- 
onic envelopes  show  a  tendency  to  become 
aborted,  just  as  they  do  in  the  Diptera,  in 
passing  from  an  old  form  like  Chironomus  to 
a  recent  form  like  Musca.  The  general  valid- 
ity of  this  remark  is  in  no  wise  impaired  by 
the  difference  in  the  kinds  of  abortive  change 
undergone  by  the  envelopes  in  the  two  orders. 

W.  M.  Wheeler. 
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Full-grown  larva  and  pupa  of  Deida- 
MiA  inscripta. —  On  July  13,  1890,  I  found 
on  Ampelopsis  veitchii,  in  Brookline,  Mass., 
a  larva  a  trifle  over  two  inches  in  length. 

The  head  was  round,  green,  with  a  faint 
white  line  on  each  side  of  the  median  suture. 
The  body  tapered  from  the  fourth  segment 
to  the  head,  and  was  clear,  bright  green, 
without  obliques.  Two  pale  yellow  lines  ex- 
tended from  the  head  over  the  dorsum  of  the 
first  three  segments.  A  brighter  yellow- 
white  line  extended  up  each  side  of  the  caudal 
horn,  and  a  little  way  down  on  the  sides  of 
the  body — like  the  "last  pair  of  obliques"  of 
many  sphingid  larvae,  only  extending  by  no 
means  so  far  down  on  the  body.  There  was 
a  thick  wavy  stigmatal  edge  from  ist  segment 
to  the  tip  of  anal  flap.  The  body  was  not 
rough,  but  striated  transversely.  The  caudal 
horn  was  green  except  on  the  sides  where 
the  yellowish  lines  came.  Feet  and  prolegs 
green,  spiracles  unnoticeable. 

On  July  fifteenth  it  stopped  eating,  and,  on 
the  seventeenth  pupated.  The  pupa  was  i  3-16 
inches  (20  mm.)  long,  slender,  brown  mottled 
with  greenish  on  the  back.  The  abdominal 
segments  were   "honey-combed"   with   tiny 
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darker  brown  depressions.  The  tongue-case 
was  a  sharp  ridge  extending  to  the  apex  of  the 
wing-cases.  At  its  base,  on  each  side,  was  a 
dark,  rough  tubercle ;  on  each  eye-cover  was 
another;  and  on  the  apex  of  the  head 
another.  The  anal  hook  was  long  and 
pointed,  with  a  little  spur  near  the  tip. 

Caroline  G.  Soule, 

On  the  food-habit  of  Telea  Polyphe- 
mus.— On  June  loth  emerged  in  one  of  my 
boxes  a  $  TeUa  polyphemus  of  normal  size 
and  specially  brilliant  coloring.  Its  larval  his- 
tory was  an  experiment  in  food.  The  larva 
was  found  just  before  the  third  moult,  on  a 
«mall  oak  tree.  Its  food  was  varied  every 
day,  and  consisted  of  the  following  leaves, 
given  in  the  following  order : — 

Oak,  maple,  willow,  pine,  white  "birch, 
apple,  chestnut,  moose  wood,  wild  grape, 
poplar,  walnut,  elm,  cherry,  and  then  began 
with  oak  again.  The  only  leaf  it  refused 
was  sassafras. 

Chestnut,  pine,  and  wild  grape  were  new 
to  ms  as  food-plants  of  T.  polyphemus  and 
were  suggested  by  finding  larvae  on  them 
several  times  last  summer. 

The  larvae  on  pine  were  especially  large 
and  clear  in  color;  those  on  wild  grape, 
markedly  smaller.  Caroline  G.  Soule. 

Recent  literature.  —  Mr.  J.  W.  Tutt, 
who  edits  a  journal  whose  special  function 
is  to  record  all  sorts  of  variation  in  insects 
has  just  published  the  first  volume  (i6, 
164  pp.)  of  "The  British  Noctuae  and 
their  varieties"  in  which  over  100  species 
and  an  enormous  number  of  varietal  forms 
are  described  and  named ;  scarcely  a  single 
species  escapes  division,  and  some  show  ten 
or  fifteen  varieties  {Apamea  didyma  for  in- 
stance), while  a  distinction  is  further  made 
between  varieties  and  subvarieties.  Only 
the  imago  is  considered.  A  large  amount  of 
the  material  is  new,  but  the  author  has  care- 
fully collated  all  fragmentary  notes  in  the 
literature  of  the  subject.    In  the  introduction, 


which  treats  of  variation  in  Lepidoptera 
generally,  its  nature,  extent  and  probable 
causes,  no  reference  is  made  to  the  claim  the 
author  elsewhere  refers  to  (Ent.  rec,  i,  55-56) 
that  melanism  has  in  some  instances  be- 
come a  prevailing  feature  in  those  parts  of 
England  where  manufacturing  plants  have 
given  a  grimy  aspect  to  nature.  If  this  be 
really  true,  and  it  would  seem  to  be  difficult  to 
prove  incontestably,  then  natural  selection 
by  elimination  of  the  unfittest  has  certainly 
produced  a  sensible  degree  of  protective 
mimicry  within  recent  historic  times. 

A  painstaking,  detailed  account  of  the 
postembryonal  development,  habits,  and  an- 
atomy of  Encyrtus  fuscicollis  has  just  been 
given  by  Dr.  E.  Bugnion  in  the  Recueil  zoo- 
logique  Suisse,  accompanied  by  half  a  dozen 
folding  plates.  The  species  investigated  is 
claimed  to  be  parasitic  on  different  caterpil- 
lars, and  among  others  on  a  Hyponomeuta 
attacking  the  spindle  tree  in  which  the 
author  studied  them.  He  raised  21  different 
lots,  and  they  usually  yielded  males  or  fe 
males  exclusively,  and  in  half  the  other  times 
one  sex  was  in  excessive  abundance.  This 
Encyrtus  appears  to  lay  its  eggs  (50-129)  at 
one  thrust  in  the  form  of  a  single  chain  which 
floats  in  the  perivisceral  cavity.  At  the  end 
of  the  embryonal  period,  or  rather  after  the 
first  moult,  the  larvae  pierce  this  tube,  and 
live  on  the  lymph  of  the  host  till  they  are 
ready  for  their  change,  when  they  devour  the 
viscera,  form  separate  cocoons  which  pack 
the  body  of  the  host  to  the  utmost,  and  ap- 
pear in  the  imago  state  in  about  three  weeks ; 
they  at  once  pair.  Whether  they  are  double 
brooded  and  in  the  second  generation  infest 
some  other  insect  is  still  a  question ;  if  not, 
the  maintenance  of  the  species  depends  on 
the  life  of  fertilized  females  from  early  in 
August  to  sometime  in  April  or  May  of  the 
succeeding  year. 

The  most  considerable  and  valuable  work 
that  has  appeared  for  fifteen  years  on  the 
tertiary  insects  of  Europe,  has  just  been  pub- 
lished at  Strassburg  as  part  of  the  Abhand- 
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lungen  zur  geologischen  speaalkarte  von 
EUas8-Lothringen.  It  is  on  the  insects  of 
the  middle  oligocene  of  Bninstatt,  Alsatia, 
by  Dr.  B.  Foerster,  and  describes  159  species, 
all  but  one  belonging  to  the  Coleoptera, 
Hemiptera,  Diptera,  and  Hymenoptera  to 
name  them  in  the  order  of  their  abundance. 
Six  excellent  plates,  including  171  figures, 
all  drawn  by  the  author,  accompany  the 
work.  Two  of  the  beetles,  a  Dorcatoma  and 
a  Bruchus,  the  latter  rather  imperfect,  pre- 
sented no  features  by  which  they  could  be 
distinguished  from  living  European  species. 
The  mass  of  the  species  are  of  a  small  size. 
Interesting  comparisons  are  instituted  with 
the  insects  of  other  tertiary  localities. 

Personal  notes.  Entomologists  every- 
where will  deeply  regret  to  hear  of  the  death 
of  Mr.  Henry  Edwards  who  loved  his  favorite 
studies  quite  as  much  as  he  did  the  stage  and 
brought  to  both  an  ardor  and  freshness  con- 
tagious and  perennial.  "Do  mention,"  writes 
one  of  his  correspondents,  "his  unwearying 
kindnesf;  and  unfailing  help  to  entomologists 
who  were  more  ignorant  than  himself.  I  owe 
much  to  his  help  and  encouragement  and 
shall  miss  him  sorely,  though  I  never  saw 
his  face,*'  and  these  qualities  which  so  en- 
deared him  to  a  large  circle  of  friends  were 
indeed  conspicuous  in  that  face. 

Two  entomologists  have  recently  received 
appointments  at  Harvard  university  though 
not  in  the  field  of  entomology  :  Dr.  Roland 
Thaxter  as  assistant  Professor  of  crypto- 
gamic  botany  and  Mr.  J.  G.  Jack  as  Arboretum 
lecturer  for  1 891 -1892. 


PROCEEDINGS  OF   SOCIETIES. 

CAMBRIDGE    ENTOMOLOGICAL   CLUB. 

13  December,  1889. — The  150th  meeting  of 
the  Club  was  held  at  156  Brattle  St.,  the  pres- 
ident in  the  chair. 

Dr.  H.  A.  Hagen  said  that  from  a  recent 
study  of  the  species  of  Anax  he  thought  that 
A.  concolor  and  A.  longipes  were  identical 
and  that  the  number  of  species  so  called 
should  be  reduced. 


Mr.  S.  H.  Scudder,  referring  to  the  fossil 
plant-lice  found  at  Florissant,  said  that  mobt 
of  the  species  belonged  to  the  Aphidinae  and 
a  very  few  to  the  Schizoneurinae.  As  a  whole 
the  species  differ  notably  from  modern  types 
in  the  length  of  the  stigmatic  cell  and  in 
this  respect  they  agree  with  the  species  from 
amber  and  a  form  figured  by  Brodie  from  the 
secondary  rocks  of  England. 

Mr.  Scudder  said  that  in  a  psocid  from  the 
tertiary  rocks  of  White  River,  the  ocelli 
were  very  large  and  encroached  upon  the 
eyes. 

He  also  showed  a  photograph  of  the  fossil 
butterfly  (Barbarothea)  mentioned  at  the 
last  meeting  and  called  attention  to  the  com- 
parative shortness  of  the  palpi. 

10  January,  1890. — The  150th  meeting  of 
the  C4ub  was  held  at  156  Brattle  St.,  the 
president  in  the  chair. 

The  secretary  read  a  letter  from  Mr.  B. 
Pickmann  Mann  of  Washington,  in  which, 
after  wishing  the  Club  and  its  members  a 
happy  and  prosperous  new  year,  he  detailed 
an  account  of  the  financial  condition  of  vol- 
ume four  of  Psyche. 

The  report  of  the  retiring  secretary,  Mr. 
Roland  Hayward,  was  then  read,  accepted, 
and  ordered  to  be  placed  on  file.  The  retir- 
ing treasurer,  Mr.  Samuel  Henshaw,  then 
presented  his  report,  which  was  laid  on  the 
table  for  action,  till  the  report  of  the  audi- 
tors should  be  received. 

The  Club  next  proceeded  to  ballot  for  offi- 
cers for  1890,  with  the  following  result : 
President,  C  W.  Woodworth  of  Fayetteville, 
Ark. ;  Secretary,  Roland  Hayward ;  Treas- 
urer, Samuel  Henshaw;  Librarian,  George 
Dimmock.  Members  at  large  of  Executive 
Committee,  Holmes  Hinckley  and  Samuel 
H.  Scudder.  Messrs.  George  Dimmock  and 
Samuel  Henshaw  were  elected  editors  of 
Psyche. 

The  retiring  president,  Mr.  Samuel  H. 
Scudder,  then  read  his  annual  address,  en- 
titled, "The  work  of  a  decade  on  fossil  in- 
sects."    (See    Psyche,   1890,  v.    5,  pp.   287- 
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pus.    Boston,  1880.  16  p.,  2  plates.      .        .  ixx> 

Grote,  A.  R.  Revised  Check  list  of  the 
North  American  Noctuidae.  Part  I.  Thya- 
tirinae-Noctuinae.    Bremen.  1890.      ...  .50 

Hitchcock,  Edward.     Ichnology  of   New 

England.    Boston,  1858       .       ..        .        .  1.50 

Illinois.  Trans.  Dept.  Agric.  for  1876  (con-    . 
taining  first  report  of  Thomas.  State  Entomo- 
logist).   Springfield  III.,  1878  .        .        .     i.oo 

Scudder,  S.  H.  The  eariiest  winged  in- 
sects of  America:  a  re-examination  of  the 
Devonian  insects  of  New  Brunswick,  in  the 
light  of  criticisms  and  of  new  studies  of  other 
paleozoic  types.  Cambridge,  1885, 8  p.,  x  plate       .50 

Scudder,  S.  H.  Historical  sketch  of  the 
generic  names  proposed  for  Butterflies.  Sa- 
lem, 1875. 1.00 

Scudder,  S.  H.  The  pine-moth  of  Nan- 
tucket.  Retinia  frustcana.  col.  pi.   Boston,  1883.      .25 

Scudder,  S.  H.  The  fossil  butterflies  of 
Florissant,  Col..  Washington,  X889  .        .     x.00 

Stettiner  entomologische  Zeitung.  Jahrg. 
42-46.    Stettin,    188X-X885.  .        .        .        5.00 

U.  S.  Entomological  Commission.  Bulletins, 
Nos.  X,  2,  4,  5,  6,  7 I.oo 

—Third  Report,  Washington,  1883  .     2.50 

—Fourth  Report ^  Washington,  1885    .        .    2.00 

Samuel  Henshaw,  Treas.. 

Cambridge.  Mass. 


FOR  SALE. 

Ceylon,  Java,  Borneo  and  New  Guinea  Insects, 
especially  I^epidopiera  and  Coleoptera  singly  or  in 
lots.  Also  Orthoptera,  dragon-flies,  land  and  fresh 
water  shells  at  low  prices. 

H.  FRUHSTORFER, 

Care  German  Consulate, 

Soerabaia,  Java. 
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SOME   OLD   CORRESPONDENCE    BETWEEN   HARRIS,  SAY,  AND 

PICKERING.— IF. 


[HARRIS   TO   SAY.] 

Milton,  Dec'r  22,  1823. 

Dear  Sir^ 

It  was  with  great  pleasure  that  I  re- 
ceived your  interesting  letter,  in  reply 
to  the  one,  which  I  had  the  honour  of 
addressing  to  you.  Your  attention  to 
my  queries  has  emboldened  me  to 
trouble  you  with  another  communica- 
tion. 

Our  coasts  and  waters  are  extremely 
barren  of  varieties  of  shells ;  but  few 
being  found  except  the  most  ordinary  & 
common  species  of  Mya,  Balanus,  So- 
len,  Cardium,  Ostrea,  Mytilus,  Murex, 
Turbo,  &  Helix.  I  have  no  collection 
myself,  but  may,  perhaps,  be  able  to 
procure  you  some  of  these  from  my 
friends.  The  coat  of  mail,  or  Chiton, 
I  have  never  seen.  If  you  will  point 
out  by  what  conveyance  I  shall  send 
you  the  insects  described  by  the  late 
Professor  Peck,  I  shall  be  happy  to  for- 
ward them.  Possibly  a  private  oppor- 
tunity may  shortly  occur  to  me.  The 
summer  past,  I  procured  a  dozen  or 
more  specimens  of  Xenos  Peckii ;  but 
the  insects  were  so  small  that  I  did  not 
succeed  in  preserving  more  than  2  or  3  ; 
one  of  which  is  at  your  service  if  desir- 
able. Prof.  Peck  described  the  insects, 
named  in  my  former  letter,  for  the 
Journal   of   the   Mass.    Agricult.    Soc. 


They  are  now  out  of  print ;  but  if  I  can 
procure  the  numbers  containing  his 
accounts.  I  shall  endeavour  to  present 
them  to  you.  The  papers  &  lectures  of 
this  lamented  friend  are  in  my  hands, 
and  will  be  published  by  my  father  & 
myself,  as  soon  as  subscriptions  to  a 
sufficient  amount  shall  be  obtained. 
Many  of  his  drawings  are  exquisitely 
fine,  &  some  of  these  it  is  proposed  to 
have  engraved  for  the  work.  For  the 
sake  of  the  widow,  and  orphan  son  it  is 
desirable  that  it  should  be  published  ; 
I  am  doubtful  however,  whether  it  will 
quite  equal  the  expectations  of  all.  His 
friends  could  have  hardly  expected  so 
much  from  a  self-taught  naturalist,  who, 
for  nearly  twenty  years,  pursued,  but 
with  scanty  resources,  his  studies  in  ob- 
scurity ;  and  who,  in  his  latter  and 
more  prosperous  days,  was  a  victim  to 
the  repeated  attacks  of  disease.  A 
short  sketch  of  the  life  of  this  most 
interesting  &  amiable  man  will  be  pre- 
fixed to  the  volume,  and  will  then 
enable  the  public  to  appreciate  his 
merits,  &  to  commiserate  his  misfor- 
tunes. 

In  the  month  of  August  last,  I  dis- 
covered Cantharis  marginata  on  the 
banks  of  the  Neponset,  and  have  in- 
cluded an  account  of  it  in  a  paper  on 
our  indigenous  medicinal  species,  drawn 
up  for   the  N.  E.  Medical   Journal :  it 
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will  appear  in  the  number,  which  is  to 
be  issued  in  April.  By  the  solicitations 
of  one  of  the  editors  of  the  Boston  Jour- 
nal of  Philosophy,  &c.,  1  have  consented 
to  its  publication  in  the  number  of  that 
Journal  for  February  next.  The  object 
of  this  paper  is  principally  to  clear  up 
some  mistakes  arising  from  ignorance 
of  the  species,  &  to  collect  some  facts 
of  practical  utility ;  it  will  be  only  in- 
teresting in  this  vicinity.  Should  you 
see  it,  you  will  find  your  information 
on  the  subject  duly  honoured.  It  was 
my  good  fortune  also  to  trace  the  pro- 
gress of  the  Peach-tree  insect;  and 
having,  in  July,  obtained  it  in  its  per- 
sect  state,  I  concluded  that  it  must  be 
a  Zygaena,  according  to  Fabricius'  char- 
acter of  that  genus,  in  his  Entomologia 
Systematica  ( 1 793) .  An  account  of  it  I 
presented  to  an  agricultural  friend, 
John  Lowell,  Esqr.,  &  proposed  to  call 
it  Zygajna  (Persicae)  cyanea,  alls 
posticis  hyalinis ;  abdomine  barbato, 
cingula  croceo.  Soon  afterwards,  I 
obtained,  what  1  took  to  be  another 
species,  from  the  Cherry-tree ;  the  larva 
being  found  to  infest  excrescences  on 
the  trunk  and  limbs.  This,  as  well  as 
the  former,  I  was  unable  to  find  in 
Fabricius*  Glossata,  &  placed  it  in  my 
collection  with  this  definition — Zy- 
gaena (Cerasi)  alis  hyalinis,  margine 
fasciaque  anticanim  cyaneis,  abdomine 
barbato,  chalybato ;  barbA  apice  alba : 
pedibus  chalybatis,  geniculis  aureis,  &c. 
This  insect  I  afterwards  obtained  also 
from  the  peach  tree ;  inhabiting,  like 
the  preceding,  beneath  the  bark  at  the 
root.     Still,  the  two  were  so  dissimilar 


that  I  could  not  suppose  them  to  be 
merely  the  sexes  of  one  species.  Your 
having  remarked  the  great  diflference,  in 
appearance,  of  the  sexes  of  Aegeria  ex- 
itiosa,  has  led  me  to  think  that,  these  may 
be  the  same  you  mention  by  that  name. 
Please  inform  me  whethter  my  defini- 
tions correspond  with  your  specimens  ; 
&,  if  so,  whether  you  are  fully  per- 
suaded that  they  are  but  sexual  distinc- 
tions. My  insects  are  certainly  nearer 
related  to  the  genus  ^geria  of  Leach, 
in  the  Edinburgh  Encyclopaedia,  than 
to  that  of  Zygaena.  Does  this  latter 
genus,  according  to  the  new  arrange- 
ment, contain  insects  with  the  anus 
bearded ;  or  are  we  to  look  to  the  an- 
tennae alone  for  a  distinction  from 
Aegeria?  I  have  discovered,  here, 
another  insect,  probably  of  the  same 
genus,  which  may  be  thus  described  — 
yEgcria  (fulvicornis)  brunnca,  alis  pos- 
ticis hyalinis  ;  margine  postico,  stigma- 
teque  costali  fuliginoso ;  antennis, 
tarsisque  fulvis:  abdomine  barbato.* 
There  is  a  beautiful  Bombyx,  quite 
common  here,  it  appears  to  be  a  non- 
descript, &  Prof.  Peck  proposed  to  call 
it  B.  Trifolii,  from  the  larva  being  very 
fond  of  the  common  clover.  I  have 
also  found  it  feeding  ,  occasionally  on 
the  leaves  of  the  Balsam  Poplar,  &  the 
American  Elm.  Male  sulphureous: 
upper  wings  with  two  irregular  lines  & 
a  central  macula  ferruginous;  under 
wings  with  an  ocellus  &  arc  of  a  lilue- 
black  colour ;  &  an  external  arc  &  the 


*  Ilnhitat  unknown  to  me:  found  in  meadows  :  mag- 
nitude uflhc  tirst  uicnlioned. 
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inner  margin  lateritious.  Pupil  of  the 
ocellus  pale,  with  a  central  white  dash. 
Length  from  tip  to  tip  of  the  expanded 
wings  2\  inches.  Female  fuscous; 
upper  wings  with  the  lines  &  maculae 
dark  &  somewhat  hoary ;  under  wings 
croceous,  with  the  same  concentric  arcs 
&  pupil  as  the  male.  Length  between 
the  wing  3J  inches.  The  larva  of  this 
Bombyx  is  particularly  curious  —  it  is 
between  2  &  3  inches  long,  &  covered 
with  greenish  or  light  yellow  spines 
which,  like  those  of  the  nettle  are  per- 
f orated^  stinging^  &  contain  a  poison- 
ous liquor.  The  chrysalis  hybemates 
in  a  thin,  silky,  firm,  cocoon ;  &  the 
perfect  insect  is  developed  about  the 
middle  of  June.  It  may,  perhaps,  be 
well  known  to  you ;  if  so,  what  do 
you  call  it? 

In  the  Edinburgh  Encyclopasdia  I 
find  many  genera,  of  the  order  Lepidop- 
tera,  accredited  to  Fabricius,  which  do 
not  appear  in  his  Entomologia  System- 
atica, printed  in  1 793 ;  nor  do  I  know 
in  what  work  of  Fabricius  these  genera 
are  to  be  found.  This  makes  it  ex- 
tremely difficult  to  study  the  order 
Lepidopt.  and  almost  impossible  for  a 
novice  to  ascertain  the  species  which 
belong  to  the  modern  genera.  Is  Co- 
quebert's  Decade  a  very  valuable  book 
to  the  student,  and  can  you  inform  mc 
its  cost  &  probable  utility? 

I  should  like  in  ich  to  see  Mr.  Worth's 
paper,  when  published. 

If  I  do  not  intrude  on  your  time  & 
patience,  I  hope  you  will  allow  me, 
occasionally,  to  address  you ;  &  in 
return,  to  favour  me  with  your  replies. 


In  this  way  you  will,  from  the  centre  of 
science  in  which  you  preside,  shed  light 
on  an  obscure  individual,  groping  his 
way  without  access  to  books,  &  un- 
aided by  instruction,  but  anxious  for 
information,  &  desirous  to  obtain  it 
from  the  best  sources. 

Be  pleased  to  receive  my  congratula- 
tions on  your  safe  return  from  your  late 
expedition,  &  my  hopes  that  it  will  be 
productive,  to  yourself,  both  of  honour  & 
reward. 

I  am.  Sir,  with  great  respect. 

Your  humble  s  erv't 

T.  Wm.  Harris. 

P.  S.  May  I  not  hope  to  hear  from 
you  soon? 

[draft    of    reply    by     THOMAS     SAY.] 

Dear  Sir — 

I  avail  myself  of  a  leisure  interval  to 
reply  to  your  letter  of  the  22nd  ult.  I 
was  not  aware  that  an  ^geria  inhab- 
ited the  Cherry  tree,  but  of  the  fact 
there  can  be  no  doubt  as  you  found  the 
larva  in  the  trunk  and  limbs  of  the  tree. 
Your  desc'n  of  this  insect  and  that  of 
the  specimen  from  the  peach  tree, 
agree  perfectly  with  those  I  have  desc'd 
as  the  sexes  of  J£..  cxitiosa.  That  my 
two  specimens  are  male  &  female  I 
have  no  doubt,  hut  that  they  are  sexes 
of  the  same  species  I  hold  Mr.  Worth 
responsible ;  they  do  indeed  differ  very 
much  in  appearance,  but  so  also  do 
other  sexes  of  identical  species  of  the 
same  genus.  The  anus  of  yEgeria  is 
far  more  obviously  bearded  than  that  of 
Zygaina     many    of    which     latter    arc 
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altogether  destitute  of  elongated  hairs 
on  that  part,  the  antenna;  however  are 
widely  diflerent.  I  do  not  remember 
to  have  met  with  the  third  sp.  of  yE. 
you  mention  ;  but  your  description  of 
the  Bombyx  agrees  perfectly  with  B.  Jo 
of  authors,  yet,  I  cannot  suppose  that 
Profess'r  Peck  was  unacquainted  w. 
that  insect  which  is  so  common  in  na- 
sure  &  familiar  in  the  books ;  if  indeed 
it  is  not  that  species  it  is  without  doubt 
new. 

Fabr.  did  not  live  to  publish  his  Sys- 
tema  Glossatorum,  but  the  work  was 
left  in  manuscript,  &  was  finally  publ'd, 
I  think,  by  Illiger,  but  I  have  never  met 
with  it,  &  have  therefore,  with  you,  to 
rely  entirely  on  the  Edinb.  Encyc.  for 
his  genera.  Coquebert  in  his  Decades 
proposes  to  illustrate  the  works  of  Fabr. 
by  figures ;  his  figures  are  good  & 
represent  the  genera  as  they  stood  at 
that  time,  but  so  many  divisions  have 
been  since  made  that  the  book  might 


lead  to  error  if  implicitly  relied  upon. 
I  have  seen  but  one  copy  of  this  work, 
&  doubt  much  if  it  can  be  purchased  in 
this  country.  1  have  no  idea  of  the 
price  in  Europe.  It  is  a  folio  vol. 
&  contains  if  I  remember  rightly  30 
plates. 

The  number  of  the  Journal  A.  N.  S. 
containing  Mr.  Worth's  obs*s  on  the 
Peach  tree  destroyer  will  be  published 
about  Tuesday  next.  I  thank  you  for 
mentioning  the  name  of  the  work  in 
wh.  Prof.  Peck  published  his  desc's,  we 
have  the  Jour.  Mass.  Agric.  Soc.  here 
&  I  can  refer  to  them. 

To  communicate  any  information  I 
may  possess  to  those  who  are  in  pursuit 
of  knowledge  in  Zoology,  afTords  me,  I 
assure  you,  much  gratification,  I  there- 
fore hope  that  you  will  not  scruple  to 
command  me  freely,  though  on  the 
other  hand  such  are  the  nature  of  my 
avocations  I  cannot  promise  always  to 
answer  promptly. 


SOME  OF  THp  EARLY  STAGES  OF  ZERENE  CATENARIA. 


BY    SAMUEL     H.     SCUDDER. 


On  September  24,  1859,  I  raised  a 
female  of  this  species,  and  kept  her  in 
confinement.  On  the  third  day  she  be- 
gan to  lay  eggs  and  in  the  next  two  or 
three  days  laid  259  of  them.  Two  years 
afterwards  I  placed  a  similar  female,  as 
soon  as  born,  alone  in  a  large  box  with 
a  sprig  of  sweet  fern  (  Comptonia  as- 
plcnlfolin)^  but  her  eggs  were  in  all 
cases  dropped  loose  in  the  box.  The 
eggs   are    about   0.75   mm.    in    height* 


ovato-sphcroidal,  truncate  at  base,  very 
minutely  punctured,  and  of  a  somewhat 
pale  pea-green  color.     None  hatched. 

The  caterpillar  is  very  common  on 
sweet  frrn,  and  is  said  by  Packard  to 
feed  upon  Car  ex  penny  slvanica^  and 
also  on  * 'blackberry,  woodwax,  wild  in- 
digo, etc."  It  lives  solitarily,  though 
many  are  often  found  upon  a  single 
plant,  and  when  full  grown  may  be  fre- 
quently seen  extended  in  a  straight  rigid 


.August  1801.] 


PSYCHE, 


125 


position  upon  a  twig,  supported  only 
by  its  two  pairs  of  prolegs,  the  body 
at  an  angle  of  about  forty-five  degrees 
with  the  terminal  segments.  In  this 
position  it  may  remain  a  long  time. 

Its  general  color  is  a  greenish  lemon 
yellow  or  straw  color.  The  body  is  largest 
at  the  seventh  abdominal  segment,  and 
tnpers  very  regularly  and  gently  in  each 
direction,  the  head  being  scarcely  broader 
than  the  first  thoracic  segment.  The  head 
has  the  mouth  parts  white,  a  transverse  se- 
ries of  three  black  dots  on  the  frontal  triangle, 
and  on  each  lobe  of  the  head  a  series  of  four 
similar  dots  arranged  in  a  quadrilateral. 
The  body  is  marked  by  several  longitudinal 
series  of  very  delicate  reddish  brown  lines, 
two  on  either  side  above  and  three  on  either 
side  below  the  spiracles,  those  above  being 
apparently  latero-dorsal  and  infralateral,  the 
latter  the  finer;  the  first  thoracic  segment 
bears  a  rounded  dorsal  shield  with  four  black 
dots  arranged  in  a  quadrilateral,  and  on 
either  side  of  each  thoracic  segment  is  a  sin- 
gle, on  that  of  each  abdominal  segment  a 
pair,  of  short,  transverse,  black  spots  (one 
in  front  of  and  one  behind  the  spiracle)  the 
lower  ends  of  which  are  on  the  stigmatal  line ; 
each  of  the  legs  has  a  pair  of  black  dots  and 
each  of  the  prolegs  two  vertical  series  of  sim- 
ilar dots,  the  hinder  series  of  the  hindmost 
pair  forming  a  triangular  cluster,  its  apex 
downward ;  the  last  segment  has  an  arcuate 
series  of  four  black  dots,  opening  forward, 
besides  a  cluster  of  smaller  ones  at  the  ex- 
treme posterior  margin,  and  the  penultimate 
a  transverse  series  of  four  dots  next  the  pos- 
terior edge,  two  subdorsal  and  two  stigmatal ; 
spiracles  marked  by  a  black  dot  encircled 
with  milky  white.     Length  45  mm. 

The  cocoon  is  an  ovate  opcn-meshed 
net  about  25  mm.  long  by  tS  mm.  in 
greatest  breadth,  made  of  shining  yellow 
silk  ;   the    meshes  are    so  open  that  the 


caterpillar  in  making  the  cocoon  can 
thrust  its  head  through  any  of  them, 
yet  on  completion  the  cocoon  is  rigid 
and  yields  to  handling  less  than  many 
compact  cocoons,  so  stiff  are  the  threads. 
It  is  also  strengthened  by  the  guys  which 
attach  it  to  the  surrounding  foliage. 
When  completed,  it  is  much  shorter 
than  the  enclosed  caterpillar,  which  is 
obliged  to  lie  in  a  cork-screw-like  posi- 
tion until  his  change  occurs,  and  then 
by  his  contortions  he  contrives  to  eject 
the  cast  skin  through  the  meshes  of 
the  cocoon. 

The  chrysalis  is  of  a  white  color,  though  a 
pale  pea-green  tint  suffuses  the  thorax  and 
appendages,  especially  on  the  ventral  side, 
and  the  abdominal  segments  are  edged  pos- 
teriorly with  lemon  yellow,  except  the  last  two 
which  are  black.  There  are  also  some  other 
distinctive  marks :  the  head  is  covered  with 
short  curved  irregular  lines  and  dots,  and  has  a 
few  yellow  spots  on  top ;  the  ocellar  riband 
is  black;  all  the  incisures  of  the  appendages 
are  marked  with  black,  and  the  wing  veins 
are  indicated  by  ragged  black  lines  now  and 
then  interrupted;  there  is  a  dorsal  yellow 
streak  on  the  abdomen  which  is  bounded  by 
short  black  lines  and  dots;  cremaster yellow 
except  the  reddish  testaceous  tip.  Length 
22    mm. :    breadth  4.5  mm. 

An  inky  tinge  begins  to  suffuse  the 
body  about  three  days  before  emer- 
ging ;  it  first  affects  the  dorsum  of  the 
thorax,  then  it  extends  to  the  head  and 
rest  of  the  thorax  except  the  wings 
and  to  the  ventral  portion  of  the  abdom- 
inal segments  just  succeeding  the  wing- 
tips,  and  finally  to  nearly  the  whole 
bodv.  I  once  chanced  to  observe  a 
moth  while  emerging;  it  had  thrust  its 
body  forward  out  of  the  chrysalis  skin 
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SO  as  to  touch  the  cocoon.  I  saw 
it  force  its  way  out  through  one  of  the 
meshes,  which  it  did  in  a  few  seconds 
by  a  series  of  starts,  pushing  itself  with 
its  legs  and  opening  and  contracting  its 
limp  wings ;  it  made  use  of  any  limb 
as  soon  as  it  was  free  from  its  encase- 
ments, and  as  soon  as  it  was  out  of  the 
cocoon  it  took  up  a  position  where  its 
wings  could  properly  hang  and  expand. 
Most  of  the  imagos  bred  by  me  came 


out  in  the  third  week  of  September; 
one  was  in  chrysalis  from  August  23  to 
September  24,  or  thirty-two  days.  As, 
according  to  Packard,  there  is  but  one 
brood  a  year  and  eggs  are  laid  very 
soon  after  hatching,  it  is  probable  that 
winter  is  passed  in  the  e^  state. 
Packard  figures  the  caterpillar,  but  not 
(as  he  says)  the  pupa,  in  his  Monograph 
of  the  Phalaenidae.  (From  notes  taken 
in  1859  and  1861.) 


A  LIST  OF  THE   BOMBYCES   FOUND  IN  THE   ELECTRIC   LIGHT 

GLOBES  AT  POUGHKEEPSIE,  N.  Y. 


BY  HARRISON  G.  DYAR,  NEW  YORK. 


During  the  summer  of  1 890  I  made 
nine  visits  to  the  electric  lamps  of  Pough- 
keepsie  and  the  following  list  shows  the 
number  of  Bombyces  that  they  contained 
at  each  visit,  with  totals.  I  have  in- 
cluded also  the  names  of  all  Bombyces 
that  I  have  found  in  western  Dutchess 
County  even  though  not  found  in  the 
lamps  in  1890.  The  numbers  will  give 
a  fair  idea  of  the  relative  abundance  of 
the  different  species.  To  my  surprise  I 
found  Halesidota  tessellaris  the  most 
abundant  though,  judging  from  the 
larvae,  it  was  no  more  common  than 
usual,  while  Clisiocampa  americana^ 
which  was  second  in  abundance,  was 
unusually  common,  doing  much  injury 
to  the  wild  cherry  and  apple  trees. 

I  visited  about  one-third  of  the  electric 
lights    in   Poughkeepsie   and    took    al- 


together 7874  specimens.  The  list  con- 
tains 114  species.  The  seven  most 
numerous  species,  those  comprising  one 
per  cent  or  over  of  the  total  number, 
were  the  following : — 

Per  cent. 

Halesidota  tessellaris  Sm.  Abb.     34 
Clisiocampa  atnericana  Harr. 
Hyphantria  var.  textor  Harr. 
Spilosoma  virginica  Fabr. 
Clisiocampa  disstria  Hiibn. 
Hyperchiria  to  Fabr. 
Pyrrharctia  Isabella  Sm.  Abb. 
All  the  rest  together  {%^  species) 


31 
16 


I 
I 
I 
I 


I  was  greatly  assisted  in  making  the 
collections  here  recorded  by  the  kind- 
ness of  Mr.  J.  H.  Van  Norstrand  of 
Poughkeepsie  who  takes  care  of  the 
electric  lights  I  visited. 
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Nola  trinotata 

*^     melanopa 

Argjrrophyes  nigrofaKciata 

Clemensia  albata 

Crambidia  pallida 

Hvpoprepia  fucosa  (and 
EuphanesKa  mendica. ... 

Crocota  brevicorniH 

**        opella 

Utetheisa  bella 

Callimoqpha  suflfusa 

Arctia  virgo 

**      nais 

**      virguncula 

ftrffc  ••••••••••••  • 

Pyrrharctia  ittabella 

Phragmatobia  fuliginosa 

Leucarctia  acraea 

Spilosoma  virginica 

latipennis  .... 

antigone 

Hyphantria  cunea 

Euchaetes  egle 

'*  collaris 

Ecpantheria  scribonia  . .. 
Halesidota  tesnellaris .... 

caryae  

maculata 

Orgyia  definita 

**       leucostigma 

Parorgyia  clintonii . . 

'*  parallela 

**  cinamomea  . . . 

Lagoa  criffpata 

Euclea  cippus 

Parasa  chloris  (fraterna) 

Empretia  stimulea 

Phobetron  pitbecium  .... 

Limacodes  Kcapha 

'•  biguttata 

•'  y-inverna  .... 

fasctola 

flexuosa 

cae8onia 

Sisvrosea  inornata 

Adonetn  spinuloides  .... 


var.) 


*  t 


(t 


4( 


It 


ti 


(i 


t  ( 


Jane 
»4- 


5 
4 

■      • 

8 

•  • 

I 

6 


2 
I 

IS 
II 


2 
3 


June 
30. 


June 


10 

•      • 

10 
8 
I 

4 


<^7 


IS 

4 

4 


5« 
I 


65 


2 
7 


July 


a. 


July 
9. 


July 
17- 


July 
a8. 


9 
3 


S 
I 


I 

8 

2 
6 
I 


6 
I 

2 

9 


9 
6 

2 
5 


I 
10 


I 
I 
I 


3 

543 

2 

12 


I 
140 

3 
3 


16 

3 

I 


14 


204 
4 


712 


86s 


17 


20 

2 


4 
8 


I 

2 


2 

7 
I 

3 

■ 

6 
I 

5 

2 

2 


7 

I 

3 


2 
2 


Aug. 
4- 


I 
14 


9  • 


4 
3 


13 

I 

i4 


180 
I 


576 


2 

4 

2 


Aug. 
»4- 


S 

4 

18 
I 

2 


14 


7 

34 

14 
26 

60 


197 
I 

5 


55 


ToUls. 


O 
O 
O 
O 

6 

'\ 

20 

3 
29 

I 

6 

35 

4 
10 

83 

45 

47 
122 

I 

8 

1306 

18 

33 
I 

2676 

45 
I 

2 

42 
6 
I 
I 

15 

37 

2 

6 
o 

15 
2 

8 

5 
8 

t 

3 
I 
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(I 
t< 
(< 
<( 
(t 
(« 
it 


Packardia  elegans 

'*  fu6ca 

**  geminata 

**  albipunctata 

Tortricidia  flavula   

Lacosoma  chiridota 

Ichthjrura  inclusa 

**  vau 

**  alboKigma 

Apatelodes  torrefacta 

*'  angelica. 

Datana  angusii 

ministra 

drexelii 

major 

palmii 

intcgerrima 

contracta 

perspiciia 

Nadata  gibbosa 

Gluphisia  trilineata 

Notodonta  stragula 

Lophodonta  ferruginea 
**  angulosa 

*'  georgtca 

Pheosia  rimosa • .  • 

Ncrice  bidentata 

Edema  albicosta 

Ellida  gelida* 

Seirodonta  bilineata 

Oedemafiia  concinna 

Dasvlophia  anguina 

Schizura  ipomeae 

*•        unicorniK 

•*        badia 

**        leptinoides 

**        eximia 

lanaBsa  lignicolor 

Heterocampa  obliqua 

**  manteo 

♦»  guttivitta 

**  biundata 

**  '  unicolor 

••  marthesin 

Cerura  borealis 


June 
'4- 


,  •    •   •  •  « 


•   •  •  •   • 


3 
3 


June 
ao. 


♦  One  ^pe^  iiiicn 


June 
»4- 


July 
a. 


I 


I 


I      I 


I 
I 
I 
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10 

•    • 

6 
I 


July 
9- 


II 
1 
I 

2 

5 

•  • 

22 
I 


July 
»7. 


27 

2 


I 

•    • 

2 

»    • 

2 
1 


July 
38. 


3 
I 


Aug. 
4- 


I 


7 

«  • 

I 

■  • 

I 

•  • 

9 


I 

5 


5 
2 

1 

•  • 

2 
I 


Aug. 


15 


2 

3 

■  • 

5 


I 
6 


2 
2 


Totals. 


O 
O 
O 
O 
O 
I 
I 
16 
I 

S 

7 
I 

2 
2 
2 

17 
o 

65 

5 
o 

2 

I 

o 

I 

3 

8 

29 
o 

26 

3 
I 

2 

7 
o 

4 

I 

II 

3 

2 

7 
4 

3 

I 

I 


11  electric  li^ht  July  11,  iSSq. 
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Cerura  occidentalis 

**         aqiiilonaris 

**         cinerea  

**         multiscripta 

Platypteryx   arcuata 

Dryopteris   rosea 

Actias   liina 

Telea  polyphemus 

Calosamta  prometliea 

**  angulifera 

PlatjKamia  cecropia   

Hyperchiria  io 

Eacles  imperialiA 

Citheronia  regaliR 

Anisota   stigma 

scriaiOiiH  ■••■  ••«•  ••••■• 

Drvocampa  rubicunda 

CHsiocampa  americana 

uis^tna*  •■••■•  «••••■ 

Gastropacha  americana 

Tolype  laricis 

Prionoxjrstus  robin iae  .. 


••■••• 


Totals  per  visit 


June 
•4- 


I 
12 


I 

3 
15 


118 


June 
ao. 


3 

13 

2 

2 


508 
I 


881 


June 
24- 


4 

14 
I 

I 


1382 


July 
a. 


I 
I 


23 

20 

5 
I 

3 

•      • 

3 
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82 


1579  I  1424 


July 


13 

3 
I 

27 
16 

4 
3 

■      • 

8 
82 

29 
I 


2 


1 199 


July 

I 

•   • 

3 


7 
I 


3 
9 

7 

I 

2 

• 

8 
3 


1074 


July 


9 

5 
I 


178 


Aug.  j  Aug. 
4.     I     14. 


10 


14 


2 

4 
4 


918     503 


Totals. 


15 
O 

6 
1 
o 
I 

2 

54 

4 
I 

49 
106 

40 

9 
o 

28 

2419 

118 

2 

4 
o 

10 


Total  number  of  moths  taken 


7874 


EXPERIMENTS   WITH   ALPINE    BUTTERFLIES. 


BY  SAMUEL  H.  SCUDDER. 


Before  noon  on  July  17  last,  the  morn- 
ing being  fair,  1  caged  half  a  dozen 
Oeneis  semidea  9  on  a  pot  of  growing 
sedge  in  an  open  south  window,  in  the 
hotel  on  the  summit  of  Mount  Washing- 
ton, N.  H.  The  afternoon  and  all  the 
next  day  the  mountain  was  enveloped 
in  clouds,  and  no  eggs  were  laid  before 
July  20  when,  by  eight  o'clock,  a  single 
^tog  was  seen ;  during  that  day  and  the 
next,  both  of  which  were  fair,  about 
eight  or  nine  eggs  were  laid,  perhaps  a 


few  more.  July  20,  at  about  2  p.m., 
two  more  casres  were  stocked,  both  out 
of  doors  on  growing  sedge,  and  in  one 
five,  in  the  other  seven  females  were 
placed.  These  were  examined  about 
twenty-four  hours  later;  three  eggs 
w^e  found  in  the  former,  none  in  the 
latter,  and  all  the  females  were  re- 
placed where  the  five  had  been,  and  left 
in  the  care  of  Mr.  H.  H.  Lyman  who 
remained  longer  on  the  mountain.  Into 
the  casfe  in  the  house  half  a  dozen  more 
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butterflies  were  placed  on  the  afternoon 
of  the  2i8t,  and*  at  seven  o'clock  the 
next  morning  this  cage  was  taken  to 
Cambridge  and  carefully  examined,  with 
the  result  of  finding  twenty-six  eggs; 
most  of  these  were  laid  on  the  dead  last 
year's  blades  of  sedge ;  a  number  were 
found  on  the  wire  hoops  supporting  the 
netting ;  still  fewer  on  the  green  blades 
of  the  sedge, — perhaps  four  or  five; 
one  on  a  piece  of  brown  paper  in  which 
the  pot  was  wrapped,  but  none  either 
on  the  netting,  the  edge  of  the  flower- 
pot, or  the  ground. 

Toward  the  end  of  July,  1887,  as  re- 
ported in  my  New  England  Butterflies, 
p.  146-147, 1  carried  three  females  of  this 
buttei'fly  down  the  railway  on  Mount 
Washington  to  the  base,  and  found  them 
apparently  affected  by  the  change  so  as 
to  be  unable  to  fly.  I  thought  it  would 
be  well  to  repeat  the  experiment  and 
extend  it ;  accordingly,  when  I  left  the 
mountain  July  22,  I  did  not  disturb  the 
butterflies  I  had  placed  in  the  cage  until 
I  reached  Cambridge,  or  just  before 
dark  of  the  22d.  The  butterflies  were 
all  of  them  affected  as  described  by  me 
before,  but  to  a  slightly  less  extent,  none 
lying  quite  helpless  on  their  side  and 
some,  after  being  fairly  down  the  moun- 
tain a  few  hours,  keeping  their  wings 
tightly  closed  continuously  as  they  hung 
from  the  lace.  It  is  possible  (though  I 
do  not  think  it  at  all  probable,  from  tjie 
nearly  continuous  shaking  of  the  train) 
that  some  of  the  eggs  mentioned  were 
laid  after  leaving  the  summit  of  the 
mountain,  but  some  have  certainly  been 
laid  since  their  arrival  at   the  seaboard, 


for  one  was  seen  laid  on  July  23, 
seven  were  found  on  July  24  and  twelve 
more  on  July  25.  Their  behavior 
below  when  attempting  flight  is  quite 
the  same  as  one  finds  on  startling 
them  up  from  the  sedge  toward  the 
close  of  the  day  on  the  mountain ; 
they  flutter  close  to  and  in  contact  with 
the  ground  as  if  injured,  and  unable 
even  with  desperate  efforts  to  get  away. 

It  was  a  somewhat  curious  coinci- 
dence that  I  heard  on  my  return  that 
Mr.  W.  H.  Edwards  had  received  in 
West  Virginia  a  lot  of  semidea,  male 
and  female,  sent  alive  in  a  pasteboard 
box  from  Mount  Washington ;  half  were 
dead,  but  two  of  the  females  were  lively 
and  wandered  about  the  cage  in  which 
he  placed  them.  It  is  quite  evident, 
then,  that  the  change  to  a  lower  level 
does  not  interfere  with  their  activities  to 
the  extent  that  I  supposed  it  did. 

Oeneis  semidea  is  very  abundant 
this  year ;  a  single  larva  in  last  stage 
but  not  quite  fully  grown  was  found 
under  a  stone  on  July  20. 

During  our  stay  on  the  mountain, 
Mr.  Lyman  and  I  searched  in  vain  from 
the  Ledge  to  Tuckerman's  Ravine,  in 
all  its  best  known  haunts,  for  Brenthis 
montinus  without  seeing  one,  and  I  am 
quite  convinced  that  it  was  not  on  the 
wing.  But  an  interesting  capture  was 
made  of  Rurymus  interior^  males  of 
which,  to  the  number  of  a  dozen  or 
two,  were  seen  in  the  lower  half  of  the 
woodless  region.  The  only  other  but- 
terflies seen  above  timber  were  Argyn- 
nis  cybcle^  Pier  is  rapae^  and  Euphoe- 
ades  glaucus. 
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EDWARD  BURGESS. 

The  death  of  Mr.  Edward  Burgess  of 
Bohton  on  July '12  at  the  age  of  43  removed 
one  of  the  few  persons  in  America  who  have 
made  important  contributions  to  insect 
anatomjr. 

His  work  was  not  voluminous  but  it  was 
very  careful  and  exact.  As  president  of  this 
Club  he  gave  in  1880  an  excellent  review  of 
the  then  recent  literature  in  insect  anatomy 
and  physiolog^r.  His  own  most  important 
and  extensive  paper  was  on  the  anatomy  of 
the  milk  weed  butterfly,  but  he  worked  out  in 
more  or  less  detail  the  anatomy  of  the  per- 
fect stage  in  Anabrus  and  Aletia  and  studied 
minutely  the  male  abdominal  appendages  of 
butterflies,  the  structure  of  the  head  of 
Psocidae,  the  mouth  parts  of  the  larva  of 
Dytiscus  and  the  varied  course  of  the  aorta 
in  JLepidoptera.  He  was  also  the  flrst  to 
show  the  precise  structure  and  working  of 
the  apparatus  for  feeding  in  the  ima'^o  of 
Lepidoptera. 

A  large  part  of  his  work  was  in  aid  of  ihe 
researches  of  others,  in  which  he  was  gener- 
ous almost  to  a  fault,  and  his  unselflsh  devo- 
tion to  his  duties  for  sixteen  years  as  secre- 
tary of  the  Boston  society  of  natural  history, 
in  whose  publications  most  of  his  papers 
were  issued,  brought  the  office  to  a  high 
suite  of  efficiency  —  a  devotion  further  sig- 
nalized in  his  will,  in  which  he  made  the 
society  his  contingent  residuary  legatee. 
Besides,  although  he  published  but  a  single 
>hort  paper  on  Diptera,  his  knowledge  of 
this  group,  in  which  he  rendered  large  ser- 
vice to  others,  was  unsurpassed  among  our 
countrymen. 

To  entomology,  which  he  had  cultivated 
Willi  such  signal  success,  Mr.  Hiirgess,  it  is 
true,  died  several  years  ago  when  he  parted 
from  his  collection  and  library  and  turned  his 
attention  exclusively  to  naval  architecture  in 
which  he  had  been  interet>ted  from  boyhood 
and  which  offered  far  more  promise  of  finan- 
cial returns,  then   first  absolutely   necessary 


for  him  to  consider.  His  world-known  suc- 
cess in  his  new  field  (for  he  fairly  leaped 
into  fame)  it  is  not  the  place  here  to  con- 
sider, but,  clearly  the  greatest  genius  our 
country  has  ever  produced  in  this  branch  of 
science,  his  naturalist  friends  without  excep- 
tion will  agree  that  in  losing  him  from  their 
immediate  ranks  Science  at  large  has  been 
the  gainer;  they  were  indeed  eager  to  ap- 
plaud his  success,  his  old  scientific  friends 
being,  we  believe,  the  very  first  to  give  him 
a  tangible  proof  of  their  pride  in  his  fellow- 
ship—  a  pride  all  the  greater  for  the  almost 
painful  modesty  with  which  he  received 
every  mark  of  his  growing  fame.  Selfishness 
could  not  live  in  his  sight.  When  the  city 
of  Boston  gave  him  a  public  reception,  his 
shrinking  boyish  figure  as  he  rose  to  return 
his  thanks,  in  which  he  tried  to  turn  public 
attention  rather  to  the  one  whose  means, 
whose  confidence  and  whose  sympathy  had 
rendered  the  realization  of  his  .  scientific 
genius  practically  possible,  will  not  soon  be 
forgotten  by  those  who  witnessed  it.  But 
the  gentleness  and  sincerity  of  his  charac- 
ter, the  refinement  of  his  life  and  manners, 
his  truthfulness  and  loyalty,  and  all  those 
other  delicate  traits  which  revealed  his  heart 
and  rendered  him  so  dear  to  his  intimate 
friends  will  remain  to  them  a  source  of 
perennial  inspiration. 


THE   LONDON   INSECTARY. 

The  following  extract  from  a  recent  num- 
ber of  Nature  shows  that  America  is  largely 
drawn  upon  for  interesting  insects  in  the 
display  at  the  insect-house  of  the  Zoological 
Society  of  London,  and  yet  no  special  men- 
tion is  made  of  our  large  and  striking  Bom- 
bycidae.  It  suggests  that  when  the  contem- 
plated natural  history  gardens  in  Boston  are 
fairly  established,  we  can  easily  rival  any 
exhibitions  of  this  nature  now  existing. 

**The  insect-house  in  the  Zoological 
Society's  Gardens  is  now  in  excellent  order. 
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and  well  deserves  a  visit.  In  addition  to  the 
silk-moths  that  are  usually  present  during 
the  warm  weather,  the  Papilioninae,  or 
swallow-tail  butterflies,  afford  at  the  present 
time  the  chief  display.  The  perfect  insects  of 
several  species  of  the  genus  Papilio  have 
appeared — P.  cresphontes,  ajaxy  and  asterias 
from  North  America,  P.  alexanor  from  the 
Mediterranean  shores,  and  the  handsome  P. 
maackii  from  Japan.  The  last  named  has 
been  seen  for  the  first  time  in  the  house  this 
year,  and  offers  a  striking  contrast  to  the 
other  species  of  the  genus  that  have  pre- 
viously been  exhibited  in  the  Gardens,  it 
being  of  black  and  golden-green  colours  in- 
stead of  the  yellows  and  blacks  that  we  are 
accustomed  to  in  our  European  swallow- 
tails. P.  crespkontes  has  appeared  in  large 
numbers  in  the  house,  but  no  varieties  have 
been  obtained.  This  also  is  the  first  season 
for  two  other  beautiful  Papilioninae,  viz. 
Doritis  apollina  from  Asia  Minor,  and  the 
Japanese  Sericina  telamon.  The  latter 
shows  considerable  difference  in  the  mark- 
ings of  the  sexes.  The  North  American 
Limeuitis  disippus  can  be  at  present  seen  in 
all  its  stages,  and  is  well  worthy  of  atten- 
tion, the  caterpillar  moving  along  the  leaf- 
stalks with  a  peculiar  interrupted  gait.  Of 
the  sphinx  moths,  the  south  European  DeiU' 
phila  alecto  has  already  appeared,  and  D, 
nicae  is  expected.  These  insects  are,  how- 
ever, not  seen  to  advantage  in  confinement, 
as  their  superb  powers  of  flfght  cannot  be 
displayed  in  a  small  compartment.  Two 
examples  of  the  Orthoptera  are  alive  in  the 
house — Diapheromera  fcmorata^  one  of  the 
stick-  or  iwig-insects  from  North  America, 
and  Empusa  egeua  from  southern  Europe. 
The  former  has  been  reared  from  eggs  laid 
in  the  insect-house,  but  these  progeny  are 
not  so  healthy  as  those  obtained  from  fresh- 
ly-imported eggs.  The  Empusa  is  of  a  most 
bizarre  form,  and  belongs  to  the  family  Man- 
tidae,  the  spt'cies  of  which  feed  only  on  liv- 
ing creatures.  The  public  is  indebted  to  Mr. 
S.  H.  Carver  for  the   opportunity  of  seeing 


living  scorpions;  he  has  sent  examples  o 
two  species  of  this  group  from  Egypt,  both* 
of  which  unfortunately  are  unidentified, 
there  being  obvious  difficulties  in  the  way  of 
carrying  about  live  scorpions  and  comparing 
them  with  dried  specimens.  There  is  a 
third  scorpion,  from  south  Europe,  living 
with  its  Egyptian  congeners;  it  has  a  small 
delicate  tail,  and  is  altogether  a  less  frightful 
creature,  though  assuming  a  menacing  atti- 
tude with  equal  readiness.  A  spider,  JLycosa 
portosantana^  from  Madeira,  is  healthy,  and 
is  a  fine  creature,  though  insignificant  by  the 
side  of  its  neighbour,  a  huge  Mygale  from 
South  America.  The  latter,  as  well  as  the 
scorpions,  is  fed  with  mice,  which  are  given 
to  it  dead,  though  in  its  native  haunts  a 
Myerale  ha»  been  known  to  prey  on  living 
individuals  of  these  small  mammals.** 


Recent  Entomological  Literatitre. 

The  first  number  of  the  i8th  volume  of  the 
Transactions  of  the  American  entomological 
society  contains  convenient  analytical  tables 
to  the  genera  of  Coccidae  by  Ashmead,  as  well 
as  a  catalogue  of  the  described  South  Ameri- 
can Asilidae  by  Williston ;  one  is  rather  sur- 
prised to  see  Dasypogon  figuring  in  three 
different  places.  A  monograph  of  the  spe- 
cies of  Cryptohypnus  found  in  boreal  Amer- 
ica by  Horn  will  be  welcomed  by  the  coleop- 
terist;  it  includes  thirty  species  and  they 
are  divided  into  nine  groups  containing  from 
one  to  seven  species  each.  Other  papers  arc 
less  important.  If  the  society  would  print  a 
table  of  contents  to  each  number  on  the  va- 
cant fourth  page  of  the  cover  it  would  be 
very  welcome,  especially  as  the  head-lines  of 
the  pages  are  not  \^r\  distinctive. 

The  issue  of  Insect  life  for  June  is  a 
double  one  and  therefore  makes  even  a 
better  showing  than  usual.  This  journal  has 
now  certainly  justified  its  publication,  though 
grave  doubts  have  been  expressed  as  to  the 
province  of  the  government  in  the  issue  of  a 
periodical,   and  it   may   still   be   questioned 
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whether  ftitch  a  periodicftl  should  be  open  to 
direct  contributions  from  others  than  the 
divisional  force  and  those  in  the  state  exper- 
iment stations  working  in  concert  with  thera. 
Particularly'  technical  articles  like  Lord 
Walsingham's  seem  out  of  place,  and  it 
would  be  hard  to  justify  them,  when  there 
are  plenty  of  openings  for  their  publication 
and  they  have  only  a  very  indirect  bearingon 
economic  entomology.  Were  such  articles 
omitted,  the  periodical  would  certainly  gain 
in  character,  and  as  it  is,  quite  apart  from  its 
value  on  the  purely  economic  side,  no  ento- 
mological periodical  in  the  world  is  so  rich 
in  interesting  and  varied  notes  on  the  habits 
of  insects.- 

Apropos  of  the  **jum ping-bean"  which  is 
twice  mentioned  in  this  number  of  Insect 
life,  once  in  the  answer  to  correspondents 
and  again  in  the  proceedings  of  the  Ento- 
mological society  of  Washington,  it  may  be 
well  to  call  attention  to  a  recently  published 
foreign  paper  on  Carcocapsa  $altitan$^  and 
on  another  and  nearly  allied  moth,  (ira- 
pkolitka  motrixy  which  causes  similar  move- 
ments in  the  fruit  of  Colliguayn  bra$ilieu$is 
in  Uruguaj* :  the  article,  by  Y>t.  Berg  of 
Montevideo,  will  be  found  in  the  Anales  of 
the  Sociedad  cientifica  argentina,  vol.  31. 
The  new  nioth  is  particularly  interestingsince 
the  motor  power  in  Dr.  Riley's  new  jumping- 
bean  is  recognized  by  him  as  also  a 
Grapholitha. 

KoIbe*s  Introduction  to  the  knowledge  of 
insects  is  so  good  that  one  must  scold  at  its 
slow  appearance.  Begun  in  1889,  it  has  only 
reached  its  sixth  number,  and  to  judge  by 
the  scheme  laid  down  in  the  prospectus  it  is 
not  a  quarter  finished;  we  hope  it  is  not,  for 
though  we  find  some  oversights,  it  contains 
a  rare  collection  of  facts  and  some  verj'  in- 
teresting discussions;  the  present  number 
deals  with  the  structure  of  the  legs  and  of 
the  abdomen ;  the  account  of  the  ovipositor 
and  of  the  claspers  seems  rather  meagre 
though  possibly  more  is  to  be  given  in  the 
next  part.  < 


A    MOULTING-HABIT  OF    LARTVAB    OP    PlA- 

TYSAMiA  CBANOTHi.-i-In  watching  a  brood  of 
ceanothi  larvae,  which  are  living  on  wild 
cherry,  my  attention  has  been  drawn  to  a 
habit,  noticed  at  each  moult,  and  which  I 
have  not  seen  in  other  Bombycid  larvae. 
When  first  becoming  quiet  the  larva  spun  a 
Ibose  web  to  the  twig  just  in  front  of  its 
head,  at  a  short  distance.  When  the  mask 
had  fallen  and  the  skin  split  in  moulting,  the 
larva  grasped  this  loose  web  with  its  first 
pair  of  feet,  and  pulled  itself  along  by  it,  till 
all  the  feet  were  free  and  could  cling  to  the 
silk.  Then  moulting  proceeded  by  the  usual 
contraction  and  expansion  of  the  muscles. 
This  was  done  by  every  larva  at  every  moult. 

Caroline  G.  SouU. 


A  *' Manual  of  North  American  Butter- 
flies** by  C.  J.  Maynard  has  just  been  pub- 
lished by  DeWolfe,  Fiske,  &  Co.  of  Boston. 
It  is  an  octavo  of  over  200  pp.  with  ten  plates 
and  numerous  figures  in  the  text,  and  de- 
scribes more  than  600  nominal  species.  The 
first  thing  which  strikes  one  on  looking  it 
over  is  the  total  absence  of  the  slightest 
allusion  to  any  of  the  early  stages  of  butter- 
flies, excepting  that  a  single  chrysalis  is  fig- 
ured. The  only  reference  to  the  fact  that 
they  have  a  history — a  history  the  study  of 
which  forms  the  chief  charm  and  interest  in 
these  insects,  and  the  one  thing  to  which  all 
novices  should  be  pointed — is  in  some  such 
curt  statement  as  **occurs  in  June  and  July.** 
Not  even  a  single  reference  either  general  or 
particular  is  given  to  show  that  such  life* 
histories  are  known;  we  believe  the  word 
••larva"  or  ''caterpillar**  does  not  appear  be- 
yond the  third  page  where  the  body  of  the 
work  begins.  The  second  thing  we  notice, 
considering  that  the  book  **is  intended  for 
the  use  of  the  tyro  as  well  as  for  the  advanced 
student,"  is  the  absence  of  a  single  table  to 
distinguish  the  different  genera  of  a  family, 
or  the  different  species  of  a  genus.  Thirty- 
five  genera  of  Nymphalidae.  for  instance,  to 
be  distinguished  by  the  tyro  with    no  other 
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aid  than  plodding  through  each  of  the  de- 
scriptions in  turn  to  see  which  fits  best;  or 
fifty-three  species  of  Argynnis  in  a  similar 
plight  except  that  here  the  rough  but  fairly 
good  figures  of  the  under  side  of  a  hind  wing 
materially  aid  the  comparison;  or  again 
eighty-six  species  of  Pamphila  where  even 
figures  of  a  single  wing  are  wanting  in  more 
than  two  thirds  of  the  species!  For  such 
characteristics  as  these,  no  possible  excel- 
lence in  the  descriptions  or  the  sequence,  or 
even  in  the  illustrations  could  possibly 
atone.  It  is  planned  upon  wrong  lines  —  a 
dreary  guide  to  a  delightful  study.  Better  a 
single  life-history  well  worked  out,  to  beget 
a  wish  to  learn  more,  than  the  whole  of  it. 
Butterflies  are  not  lifeless  postage-stamps, 
and  should  not  be  treated  as  such. 

A  very  lively  and  interesting  account  is 
given  in  the  last  number  of  the  Journal  of 
the  Cincinnati  society  of  natural  history  of 
the  wanderings  and  collections  of  a  **Cin- 
oinnati  boy  in  the  tropica,"  William  Do- 
herty,  who  entirely*  without  funds  has  wan- 
dered all  through  the  east,  making  fine  col- 
lections in  natural  history,  especially  in- 
sects, and  paying  his  way  by  their  sales. 
Through  perils  and  adventures  innumerable 
he  seems  so  far  to  have  escaped  with  his 
life;  *'my  beggar-like  and  dilapidated  garb 
was  my  safeguard  against  robbers,*'  he  says, 
*'and  my  running  after  butterflies  was  calcu- 
lated to  impress  them  that  I  was  a  harmless 
lunatic  and  so  I  got  through  where  a  more 
pretentious  personage  might  have  failed." 

Reference  was  made  in  our  June  number, 
p.  100,  to  the  reported  death  of  KUnckel,  and 
discredit  given  to  the  story  that  he  had  been 
overcome  by  locusts  in  Algiers.  It  now 
appears  that  the  entire  story  must  have  been 
a  fabrication,  for  records  have  reached  us  of 
two  or  three  meetings  of  the  French  entomo- 
logical society  (of  which  he  was  once  presi- 
dent) subsequent  to  the  date  of  his  reported 
death,  and  no  sort  of  reference  to  such  an 
event  appears,  though  at  least  one  necrolo- 
gical  notice  is  given ;  moreover  KUnckel  has 


since  that  date  been  appointed  upon  a  com- 
mittee of  the  society,  and  presented  papers 
both  to  it  and  to  the  French  Academy  I  We 
observe  that  Entomological  news  publishes 
the  telegram  from  Algiers  as  if  it  had  no 
doubt  of  its  truth. 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

14  February,  1890. — The  isist  meeting  of 
the  Club  was  held  at  156  Brattle  St.,  Mr.  S. 
H.  Scudder  in  the  chair. 

The  annual  report  of  the  librarian,  post- 
poned from  the  January  meeting,  was  read 
and  accepted.  The  auditors  announced  that 
the  report  of  the  treasurer  was  correct,  and  it 
was  accepted. 

Dr.  H.  A.  Hagen  asked  the  opinion  of 
those  present  concerning  books  on  entomol- 
ogy for  the  use  of  beginners  and  amateurs. 
Our  common  insects,  Half-hours  with  in- 
sects, and  Entomology  for  beginners,  by  Dr. 
Packard,  and  Comstock's  Introduction  were 
mentioned  as  the  most  available. 

Mr.  S.  H.  Scudder  read  from  a  letter  of 
Mr.  James  Fletcher  an  account  of  damage 
done  to  the  pine  staves  of  the  water  pipes  of 
the  Ottawa  (Can.)  water  system.  The  pipes 
have  been  in  use  fifteen  years.  The  destruc- 
tion is  supposed  to  be  due  first  to  the  decay- 
ing of  a  very  thin  layer  of  the  surface  of  the 
wood  through  the  chemical  action  of  river 
water,  and  then  to  the  removal  of  the  de- 
cayed surface  by  aquatic  beetles.  Beetles  be- 
longing to  Dryops  and  Macronychus  were 
found  in  the  injured  wood;  also  larvae  pro- 
visionally referred  to  the  same  genera. 

Mr.  Scudder  read  an  account  of  the  habits 
of  spiders,  by  Jonathan  Edwards,  written  in 
the  last  century,  and  recently  published  in 
the  Andover  Review. 

Mr.  Scudder  also  read  a  letter  from  Mr. 
E.  A.  Smyth,  Jr.,  giving  his  observations  on 
the  habits  and  relative  abundance  of  several 
coliads  found  in  North  and  South  Carolina. 
(See  Psyche,  v.  5,  p.  334.) 
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SOME   OLD   CORRESPONDENCE    BETWEEN   HARRIS,   SAY    AND 

PICKERING.— III. 


[HARRIS    TO    SAY.] 

Milton  (Mass.)  Nov'r   i8,    1824. 

To  TTiotnas  Say^  Esq. 
Dear  Sir^ 

I  have  waited  until 
this  for  a  private  conveyance  of  the 
box  of  insects  which  accompanies  this 
letter. 

The  numbers  of  your  Journal  which 
I  have  received  have  afforded  me  much 
gratification,  particularly  the  papers  by 
yourself  and  those  by  Mr.  Charles  Bon- 
aparte. From  your  descriptions  I  have 
already  recognized  several  of  my  insects, 
&  probably  shall  more  when  I  can  find 
leisure  to  examine  them.  The  last 
number  of  the  Journal  wh.  I  have  re- 
ceived is  that  for  August ;  &  I  shall  be 
glad  to  have  any  numbers  that  have 
since  appeared  sent  me  by  the  gentle- 
man to  whom  I  have  entrusted  this 
letter  &  box.  I  have  requested  Mr. 
Fuller  to  procure  for  me  the  first  vol- 
ume of  your  American  Entomology, 
from  which  I  anticipate  much  informa- 
tion &  pleasure.  If  the  work  is  pub- 
lished bysubscription  I  should  be  happy 
to  use  my  endeavours  to  procure  sub- 
scribers for  you. 

I  am  completely  at  a  loss  for  the  de- 
scription of  that  weevil  which,  in  your 
letter  of  the   26th   May,    you  call   the 


pinastri  of  Fabricius.  The  same  spe- 
cific name  occurs  in  Melsheimer's  cata- 
logue ;  but  I  find  no  species  by  that 
name  in  the  works  of  Fabricius  virhich  I 
possess:  These  are  his  Entomologia 
Systematica^  5  vols.  1792- 1798  ;  &  his 
Sy sterna  Eleutheratorum^  S.  Rhyn- 
gotorutn^  S.  Piezatorum^  &  5.  Antli- 
atoruniy  5  vols.  1801-1805.  Neither 
does  the  specific  name  pinastri  occur 
in  GmelifCs  Linn^. 

Curculio  Nenuphar  Herbst  I  do  not 
find  in  Fabr.  or  Gmelin,  &  have  not 
access  to  the  work  of  Herbst. 

I  must  thank  you  to  refer  me  to  the 
number  of  the  Journal  Acad.  Nat.  Sc. 
in  which  your  description  of  Stenoco- 
rus  tridens  is  to  be  found. 

Last  September  I  was  so  fortunate  as 
to  discover  the  male  of  that  species  of 
Aegeria  of  which  I  sent  you  the  female 
in  the  spring,  &  to  wh.  I  gave  the  name 
oiftilvicornis^  in  a  former  letter.  Afler 
repeating  my  definition  of  the  species  I 
will,  agreeably  to  your  request,  add  the 
characters  of  the  male.  Aegeria  (ful- 
vicornis)  brunnea,  alis  posticis  hyali- 
nis;  margine  postico,  stigmateque  cos- 
tali  fuliginoso ;  antennis  tarsisque  fulvis, 
abdomine  barbato.  Mas  minor,  alis 
anticis  basi  hyalinis,  apice  opacis ;  ano 
tribarbato,  barba  media  perlonga,  fulva. 
The  most  remarkable  characteristic  of 
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the  male  is  the  extremely  long,  slender, 
bearded  appendage  to  the  abdomen,  of 
a  tawny  or  dirty  yellow  colour.  The 
whole  length  of  the  male  from  the  head 
to  the  Actremity  of  this  appendage  is  ^ 
of  an  inch  ;  this  appendage  is  not  quite 
1^  of  an  inch;  beirg  nearly  as  long  as 
the  whole  body.  Standing  obliquely 
on  each  side  of  the  anus  is  a  little  fuli- 
ginous, tuft.  The  abdomen  is  some- 
what fulvous  beneath.  The  anterior  & 
intermediate  extremities  are  fulvous,  the 
latter  however  have  a  dark  patch  on  the 
genicula  &  tibiae.  The  first. joint  of 
the  posterior  tarsus  is  much  more  pilose 
than  in  the  female;  the  hair  near  the 
union  of  the  tarsus  &  tibia  is  fuliginous, 
the  remainder  fulvous.  The  pectina- 
tions of  the  antennae  are  slightly  fus- 
cous. This  is  the  only  male  that  I  have 
ever  seen,  &  I  found  it  on  the  identical 
currant  bush  from  which  I  had  the  pre- 
ceding year  taken  the  females. 

I  have  this  season  met  with  a  species 
of  Cicindela  that  is  new  to  me,  &  which 
I  cannot  identify  as  any  one  of  those  de- 
scribed by  you  in  the  Trans.  Am. 
Philos.  Soc.  Phila.  1818.  I  have  called 
it  Cicindela  {erythrogaster)*  obscure 
fusca,  elytris  lunulis  basi  et  apicis, 
fascia  intermedia  fiexuosa,  punctisque 
duobus  albidis  :  abdomine  femoribusque 
viridis ;  ano  late  rufo.  Length  half  an 
inch.  Anten|ia)  green  at  base.  Head 
cupreous,  with  two  green  abbreviated 
lines  between  the  eyes.  Mandibles 
white  at  the  base,  black  at  the  points. 
Lip  white,  with  a  single  tooth.  Thorax 
cupreous  obscure,  with  the  margin  & 
breast  green.      Elytra  obs[c]ure,  some- 

*[See  Harris,  Bntom.  corresp.,  p.  a.] 


what  cupreous,  with  a  humeral  &  ter- 
minal lunule,  an  intermediate  fiexuous 
band,  &  two  spots  behind  the  band 
whitish.  Abdomen  green,  the  hypo- 
gastrium  red.  Feet  obscure,  thighs 
green.  I  have  only  met  with  one  spec- 
imen, which  was  captured  in  a  dry, 
gravelly  pasture. 

Prof.  Peck  taught  me  to  define  the 
species  in  Latin  &  I  have  generally  ad- 
hered to  his  advice,  though  it  savours 
somewhat  of  pedantry. 

My  friend,  Mr.  Fuller,  has  kindly 
taken  charge  of  a  package  containing 
two  boxes  of  insects  for  you.  In  box  i , 
(the  bottom  one)  are  some  of  the  Cole- 
optera  which  I  have  collected.  They 
are  all  numbered  in  order  to  facilitate 
you  in  naming  to  me  such  as  have  been 
described,  &  to  enable  you  to  indicate 
the  nondescripts.  I  have  kept  a  cata- 
logue to  correspond,  with  arbitrary 
names-  for  all  the  species  not  as  yet  as- 
certained. From  the  want  of  books, 
plates,  &  access  to  other  cabinets,  but 
more  than  all,  from  the  want  of  time  to 
examine  them  I  have  made  out  but  few 
of  the  species.  These  I  have  added, 
however,  that  I  might  from  your  infor- 
mation and  experience,  render  myself 
doubly  sure ;  &  also  that  I  might  learn 
of  you  to  what  genera  they  are  to  be  re- 
ferred, according  to  the  System  of  Dr. 
Leach  in  Brewster's  Encyclop.  I  pre- 
fer on  most  accounts  his  system  to  that 
of  Latreille  in  the  Regne  Animal  of 
Cuvier.  Should  it  however  be  incon- 
venient to  you  to  follow  the  first,  I  must 
content  myself  with  having  the  genera 
according  to  the  second ;  with  such  syn- 
onyms as  may  be  necessary.     No.  r  of 
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the  Coleoptera  I  once  supposed  to  be 
Cicindela  Irifasciata^  F. ;  but  now 
think  it  must  be  you[r]  C  vulgaris.  No. 
7  is  probably  Brachinus  fumans  F. 
No.  27  much  resembles  your  Buprestis 
divaricata ;  but  is  evidently  a  distinct 
species,  from  the  construction  of  the 
apex  of  the  elytra.  No.  37  is  the  lumi- 
nous larva  ?  of  some  Latnpyrisi  it  is 
very  common  in  low  grounds  in  Sept'r 
and  OctV.  Nos.  66,  67,  6^^  and  69 
may  perhaps  be  only  sexual  or  other 
varieties  of  one  species.  The  same 
may  be  true  as  to  Nos.  136,  137,  138, 
and  139.  No.  76  I  take  to  be  your  Melo- 
lontha  pilosicollis\  No.  83  your  M, 
sericea ;  &  No.  86  your  Cetonia  bar- 
data.  No.  93,  as  was  observed  by 
Prof.  Peck,  differs  somewhat  from  the 
European  Tenebrio  tnolitor.  No.  98 
is  to  be  found  in  all  stages  within  the 
legumes  of  Baptisia  {Sophora  L.) 
tinctoria^  in  the  months  of  Aug't  and 
Sept'r.  No.  106  inhabits  beneath  the 
bark  of  the  Plum-tree;  No.  107  beneath 
that  of  the  Juniperus  virginiana  and 
if  they  are  not  already  described  by 
some  other  name,  should,  according  to 
a  rule  of  Linnaeus,  bear  for  their  spe- 
cific designations  the  generic  names  of 
the  trees  which  afford  them  sustenance. 
This  rule  I  conceive  to  be  of  the  high- 
est importance ;  and  it  appears  most 
proper  to  distinguish  the  species  of  in- 
sects by  the  names  of  the  trees  or  plants 
on  which  they  live,  in  every  instance 
where  it  is  practicable,  or  where  the 
habitat  is  known. 

Can  you  tell  me  where  I  am  to  look 
for  the  larva  of  No.  1 14,  Lamia  torna- 


tor^  F.  &  for  that  of  No.  1 17  ?  That  of 
No.  116  inhabits  the  Lombardy  poplar. 
Can  No.  117  be  Stenocorus  cyaneus^ 
F.  ?  Dr.  Leach  has  separated  from  the 
genus  Rhagium  some  insects  to  which 
he  has  given  the  generic  name  of  Har- 
giuTn\  the  characters  of  which  are, 
'*  Thorax  with  a  spine  on  each  side; 
antennas  thickest  in  the  middle.** 
The  type  of  this  genus  is  Rhagium 
indagator^  F.  Now  it  seems  to  me 
that  No.  117  might  be  referred  to  this 
genus.  Please  give  me  your  opinion 
on  the  subject.  No.  132  appears  to  be 
Cassida  aurichalcea^  F.  but  no  men- 
tion is  made,  in  the  description  of  that 
species,  of  the  small  black  spot  on  each 
elytron.  I  have  written  a  paper  on 
this  insect  for  my  friend  Hon'l  John 
Lowell.  No.  149  is  extremely  com- 
mon on  the  Tilia  americatia^  &  the 
English  Elm. 

In  the  second  box  No.  i  is  a  complete 
scare-sleep,  and  from  its  note  is  called 
^^  Katy-did.**     No.  20,   Si  gar  a  ■ 

swims  in  the  ordinary  way,  &  not  upon 
its  back.  No.  21,  Alembracis  bimacu" 
latus  ?  F.  is  found  in  abundance  on  the 
Robinia  pseudacacia  in  September. 
You  may  have  observed  the  knotted 
condition  of  the  small  twigs  of  this  tree. 
Each  protuberance  contains  in  summer 
a  reddish  worm,  the  larva  of  some  in- 
sect, which  lives  on  the  pith,  &  leaves 
the  tree  to  go  through  its  metamorpho- 
sis, probably  in  the  ground.  May  it 
not  be  the  larva  of  this  species  of  Mem- 
bracis.  Do  you  know  the  oeconomy 
of  No.  33  ?  I  have  ascertained  the 
metamorphosis  of  Nos.  34,  35,  36,  44, 
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45,  46,  47,  48,  49,  &  50.  The  history 
of  some  of  them,  particularly  the  5  or  6 
last,  is  interesting  to  the  agriculturist, 
etc.  On  the  cover  are  3  more  Lepi- 
doptera,  with  whose  changes  I  have 
made  myself  acquainted ;  &  wish  to  be 
sure  that  I  have  ascertained  the  species. 
No.  1 29  I  take  to  be  Papilio  Troilus^ 
F.,  No.  130  P.  asterias^  F.,  &  No. 
131  P,  cardui^  F.  All  three  were 
raised  from  the  young  larvae.  No.  75 
is  the  parasite  of  Papilio  Asterias.  I 
have  sent  but  few  specimens  of  the 
Order  Lepidoptera,  because  they  are 
large,  and  occupy  too  much  room. 

Do  you  know  the  larva  of  Papilio 
Hyale  ?  &  its  habitat  ?  Of  Diptera  the 
box  contains  but  3  species.  The  Myopa 
&  Asilus  are  curious  from  their  resem- 
blance of  Hymenopterous  insects. 

On  the  cover  are  a  few  shells,  ob- 
tained from  a  pond  of  stagnant  (fresh) 
water.  These  &  some  from  our  beach 
which  I  picked  up  last  summer  are  not 
«ent  as  curiosities,  but  to  convince  you 
of  my  desire  to  comply  with  your 
wishes,  as  far  as  it  is  in  my  power. 

If  you  have  no  use  for  the  insects  I 
shall  esteem  it  a  great  favour  to  obtain, 
through  your  means,  an  exchange  of 
specimens  with  any  collectors  in  your 
vicinity.  You  have  several  insects  wh. 
are  desiderata,  e.  g.  Cremastocheilus 
castanece  Knoch.,  Geotrupes  Tityus^ 
F. ;  Bolitophagus  comutus;  Brentus 
anchor  ago  ^  &  other  species  of  the  same 
genus ;  Rhagium  inquisitor^  F.  ; 
Elaphrus  riparius;  Tipula  tritici ; 
&c,  &c.  I  have  not  yet  found  native 
species   of    Blaps\   but    very   few    of 


Dytiscus^  of  which  No.  23  in  Box  i  is 
the  largest;  &  but  one  small  Hydro- 
philus.  Those  insects  which  I  have 
sent  are  such  as  are  the  most  common 
here :  you  can  thence  form  some  idea 
of  what  my  collection  must  consist. 

I  am  desirous  to  know  whether  Xenos 
Peckii  is  common  with  you  ;  &  whether 
you  have  discovered  any  other  species 
either  of  Xenos  or  Sty  lops.  I  could  in 
summer  obtain  any  number  of  Xenos 
Peckii^  but  do  not  know  how  to  pre- 
pare them  for  the  Cabinet. 

I  will  now  bring  this  long  letter  to  a 
close,  hoping  that  you  will  excuse  me 
if  I  have  trespassed  on  your  time  and 
patience ;  for  I  am  like  a  traveller  in  a 
strange  land,  anxious  to  obtain  infor- 
mation, &  the  best  of  guides. 

Be  pleased.  Sir,  to  accept  the  best 
wishes  &  grateful  acknowledgements 
of 

Yours,  very  respectfully, 
T.  William  Harris. 

[draft    of    reply    by    THOMAS     SAY.] 

Jan'y  8th,  1825. 

Dear  Sir  I 

Your  interesting  letter  with 
the  boxes  of  fine  insects  came  to  hand  in 
excellent  order  by  Mr.  Fuller,  at  whose 
lodging  I  called  several  times,  but 
probably  owing  to  his  engagements,  I 
saw  only  once  for  a  few  minutes. 

With  respect  to  the  pinastri  I  think 
it  highly  probable  that  I  have  adopted 
the  name  from  Melsheimers  Catalogue 
without  examination  since  I  do  not  find 
the  insect  desc'd  in  my  Mss.  Since 
the  reception  of  y'r  letter,  I  have  looked 
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for  it  in  vain  in  Fabr.  &  Herbst.  Prof. 
Peck's  name  may  therefore  probably  be 
retained. 

Although  much  of  Herbst's  great 
work  was  publ'd  long  before  the  Syst. 
Eleut.  yet  it  contains  a  great  many 
desc's  not  noticed  by  Fabr. 

I  am  very  happy  to  find  that  I  have 
not  publ'd  the  Stenocorus  tridens\ 
after  much  search  I  discovered  the 
desc'n  of  the  insect  amongst  my  rejected 
Mss.  with  the  following  note  sub- 
scribed ''It  is  probable  that  this  is  the 
villosus  Fabr.  as  it  agrees  very  well 
with  his  short  desc*n."  I  do  not  think 
I  have  seen  any  insect  that  agrees  better 
with  the  bidens  Fabr.  than  this  spe- 
cies, but  he  attributes  to  that  sp.  2 
spines  to  the  extremity  of  each  joint  of 
the  antennae.  It  may  be  different  from 
both,  in  which  case  Prof  Peck's  name 
of  ^«/a/f?r  must  of  course  be   retained. 

Your  ^geria  fulvicornis,  is,  I  think 
new  ;  it  is  certainly  a  charming  and  cu- 
rious insect.  I  cannot  determine 
whether  the  Cicindela  be  new  or  only  a 
variety,  but  I  am  inclined  to  the  opin- 
ion that  it  is  new.  I  have  no  unpub- 
lished description  of  a  Cicindela. 

I  agree  with  you  perfectly  with  re- 
spect to  latin  specific  definitions ;  I  do 
not  see  the  necessity  of  thus  using  that 
language  in  preference  to  the  French, 
German  or  English  languages,  for  I 
believe  that  almost  every   naturalist  of 


any  distinction  can  read  a  description  in 
either.  If  any  part  is  to  be  latinized  I 
conceive  it  ought  to  be  the  history 
which  is  always  the  most  difificult  to 
read  in  a  foreigpi  language. 

The  following  is  a  list  of  the  insects 
contained  in  the  first  box,  carefully 
compared  with  descriptions  of  authors, 
with  my  Mss.  descr's  &  with  the  speci- 
mens in  my  cabinet.  [The  list  is  not 
given.]  The  contents  of  the  second 
box  I  have  not  yet  had  time  to  examine 
&  compare,  but  I  will  attend  to  them 
as  early  as  possible. 

A  new  genus  has  recently  been  made 
by  Dejean  for  the  Stenocorus  cyaneus 
Fabr.  under  the  name  of  Desmocerus* 
It  could  not  be  referred  to  the  g's  Har^ 
gium  of  Leach,  which  is  not  adopted 
by  subsequent  writers. 

I  regret  my  inability  to  give  you  any 
information  relative  to  the  larvae  you 
mention,  my  opportunity  of  becoming 
acquainted  with  the  changes  of  insects 
is  at  present  very  limited. 

You  mention  having  sent  some 
Marine  shells,  but  I  have  only  received 
those  that  are  attached  to  the  lid  of  one 
of  the  boxes,  &  they  are  all  fresh  water ; 
I  therefore  suppose  that  there  was  a 
package  that  I  have,  unfortunately,  not 
received. 

Xenos  peckii  is  common  here ;  but  I 
have  not  seen  any  other  species  of  the 
genus  or  of  Stylops. 
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BY  IDA  M.  ELIOT  AND  CAROLINE  G.  SOULE. 


May  30.  The  larvae  arrived  and 
were  moulting  for  the  second  time. 

Length  5-8  inch.  Head  pale  green,  roundi 
with  a  deep  median  suture,  and  three  glau- 
cous spots  on  the  sutures;  granulated  with 
white.  Body  pale  green  dorsally,  darker  on 
the  sides;  venter  with  three  brown  longitu- 
dinal lines ;  thickly  granulated  with  white, 
ist  segment  crowned  with  a  transverse, 
double  row  of  bright  yellow,  raised  granules, 
which  projected  over  the  head,  giving  it  a 
retracted  look.  This  segment  was  bluer 
green  than  the  others.  Feet  and  props 
almost  white  barred  with  dark  brown.  Cau- 
dal horn  long,  slender,  rough,  bright  yellow 
at  the  sides  of  the  base,  blue-black  elsewhere. 
Anal  shield  slightljr  yellow  at  tip.  Spiracles 
deep  blue  black,  ringed  with  pale  blue.  No 
obliques. 

June  2,  3d  moult, — Length  i  1-8  inches. 
Head  clear  blue-green,  granulated  with 
white.  Mouth-parts  blue-black.  Body :  ist 
segment  blue-green,  crowned  with  trans- 
verse, double  row  of  yellow  granules,  de- 
pressed on  dorsal  line.  Other  segments 
white-green  dorsally,  very  yellow-green 
laterally,  and  with  the  venter  red-browa* 
with  two  longitudinal  stripes  of  dark  brown 
which  included  the  base  of  props  and  feet. 
The  body  was  thickly  granulated  with  white, 
yellower  on  the  sides.  Feet  and  props 
brown,  barred  with  darker  brown.  Caudal 
horn  long,  slender,  straight,  sharp,  rough, 
bright  yellow  at  sides  of  base,  blue-black 
elsewhere.  Anal  shield  with  a  faint  yellow 
tip.  Spiracles  deep  blue-black,  with  a  white 
dot  in  the  black  at  top  and  bottom ;  a  pale 
blue  ring  encircled  the  whole.     No  obliques. 

June  9,  4th  moult. — Like  the  third,  except 
in  size.  Length,  i  1-2  to  i  3-4  inches,  vary- 
ing in  individuals. 


June  13.  Stopped  eating,  and  the 
dorsum  and  head  turned  almost  purple. 
Spun  light  cocoons,  fastening  leaves  to 
the  tin. 

June  16.     Pupated. 

Pupa  I  1-8  inches  long,  smooth,  slender, 
with  the  head  very  pointed,  and  anal  tip 
very  short  and  rough.  In  some  specimens 
the  tongue-case  was  hardly  to  be  seen,  in 
others  was  a  flat  ridge  extending  just  beyond 
the  apex  of  the  wings.  In  color  the  pupae 
were  of  a  dark  brown,  much  lighter  between 
the  segments,  and  almost  black  on  the  head, 
thorax  and  wings. 

They  were  the  most  active  pupae  we 
have  ever  seen.  One  pupa  had  not 
given  the  imago  up  to  Aug.  8,  1891, 
although  very  lively,  rolling  from  one 
end  of  the  box  to  the  other  whenever 
the  box  was  jarred. 

The  lai-vae  had  been  fed  on  Sym- 
phoricarpus  racetnosus  until  they 
reached  us,  but  ate  Lonicera  tartar ica 
and  L,  japonica^  and  were  fed  chiefly 
on  the  former. 

They  had  one  unusual  peculiarity : 
The  slender  part  of  the  caudal  horn 
was  easily  rubbed  off,  more  than  iialf 
the  larvae  losing  it  at  some  stage,  and 
regaining  it  at  the  next  moult,  or  losing 
it  entirely  during  the  stage  before  pupa- 
tion. 

The  first  moth,  $ ,  emerged  July  4, 
a  second  $  emerged  July  6,  and  a  9 
somewhat  later  in  the  day,  but  before 
noon. 
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There  were  no  signs  of  mating  until 
the  box  was  put  into  strong  sunlight, 
when  in  less  than  Bve  minutes  the  pair 
were  in  coitu^  and  so  remained  for 
about  two  hours. 

Our  moths  differed  somewhat  from 
those  described  by  Mr.  Femald  in  his 
*'Sphingidae  of  New  England." 

The  i  had  the  top  of  the  head,  thorax, 
and  first  two  abdominal  segments  of  a  bright 
green — almost  parrot-green — the  dorsal  line 
being  a  trifle  browner,  and  the  sides  of  the 
abdominal  segments  a  little  yellower.  The 
next  two  segments  of  the  abdomen  were 
almost  orange,  the  second  browner  on  the 
dorsum,  and  the  first  having  a  brown  dorsal 
line.  Both  these  segments  were  edged  pos- 
teriorly with  dark  brown.  The  rest  of  the 
abdomen  was  dark  brown,  and  ended  in 
heavy  anal  ttifts,  those  on  the  sides  being 
black,  that  in  the  middle  yellow-brown. 
On  the  sides  of  the  first  two  abdominal 
segments,  and  on  the  dorsum  of  the  second 
were  small  tufts  of  blue  hairs.  The  upper 
part  of  the  palpi,  the  sides  of  the  thorax,  the 
legs  and  the  underpart  of  the  abdomen  were 
black.  The  under  part  of  the  palpi,  the  first 
joint  of  forelegs,  and  the  sides  of  the  thorax 
just  beneath  the  base  of  the  wings  were 
bright  canary  yellow,  as  was  a  spot  between 
the  second  pair  of  legs.  On  the  yellow 
abdominal  segments  there  was  a  broad  black 
ventral  band. 

When  freshly  emerged  the  transparent 
parts  of  the  wings  were  covered  with  black 
scales  thickly  enough  to  look  almost  as 
opaque  as  the  dark  border,  but  these  scales 
quickly  rubbed  off  as  the  moths  moved  about. 
The  fore  wings  had  a  brown  costal  band,  a 
much  wider  band  on  the  outer  margin,  with 
a  rust-colored  spot  near  the  apex  and  a  brown 
patch  at  the  base  of  the  wings,  continuing  as. 
a  band  along  the  hinder  edge.  Veins  dark 
brown.  When  freshly  emerged  there  was  a 
patch  of  green  hairs  overlapping  the  base  of 


the  wings,  but  these  soon  rubbed  off.  The 
hind  wings  were  edged  with  rusty  brown,  the 
band  being  widest  on  the  inner  border. 
Veins  rusty  brown.  All  these  brown  bands 
were  opaque,  and  the  transparent  parts  of  the 
wings  were  irridescent  in  the  light.  Legs 
black,  irridescent  in  the  light.  Antennae 
wide,  club  shaped,  with  a  little  spine  at 
the  apex,  rusty  black,  serrate  on  the  two 
edges. 

The  $  differed  in  having  no  blue  tufts  on 
the  abdomen;  smaller  antennae,  which  were 
not  at  all  serrate;  smaller  anal  tufts;  and 
yellow,  instead  of  orange,  on  the  abdominal 
segments.  The  brown  dorsal  line  on  these 
segments  was  wider  than  on  those  of  the  $ . 

The  moths  were  very  quiet  unless 
put  into  the  sunlight  when  they  at  once 
began  to  fly  about  almost  incessantly. 
Sugar  and  water  were  put  on  the  net- 
ting over  the  box,  but  I  am  not  sure 
that  they  fed  at  all. 

The  9  began  to  lay  her  eggs  at  about 
9.30  A.M.,  July  7th.  The  eggs  were 
small,  oval,  bright  green.  Sixty  eggs 
were  laid  the  flrst  day,  and  became 
slightly  depressed  on  the  next  day. 
The  moth  would  lay  fifteen  or  twenty 
eggs,  making  a  great  noise  and  fuss 
over  them,  and  then  would  seem  ex- 
hausted, and  rest  for  a  long  time  before 
laying  more. 

Sixty-one  eggs  were  laid  on  the  sec- 
ond day.  Forty-three  eggs  were  laid 
on  the  third  day.  Forty- four  were  laid 
on  the  fourth  day  and  the  $  died 
before  noon,  having  laid  208  eggs. 
July  14,  at  X  P.M.,  the  eggs  began  to 
hatch,  having  turned  yellow  two  days 
before. 

Toung  larva  1-8  inch  long,  pale  yellow, 
tapering   from  the  large,  round  head  to  the 
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anal  segment.  The  body  was  covered  with 
short  white — or  colorless — hairs,  and  the  feet 
and  props  were  of  the  body  color.  The 
mouth-parts  were  pink ;  the  anterior  edge  of 
the  first  segment  overlapped  the  head,  and 
was  whiter  than  the  head  or  the  body.  The 
caudal  horn  was  yellow  at  first,  then  gray, 
then  black.  It  was  straight,  stout,  blunt  and 
rather  long  in  proportion  to  the  body.  ]t 
had  one  hair  arising  from  its  tip.  There 
was  a  substigmatal  ridge,  whiter  than  the 
body,  from  head  to  tip  of  anal  shield. 

The  larvae  did  not  eat  any  part  of  the  . 
eggshell,  but  at  once  went  to  the  leaves 
provided  for  them  and  began  to  eat. 
This  is  unusual  in  our  experience  of 
newly-hatched  larvae,  most  kinds  not 
beginning  to  feed  until  at  least  twelve 
hours  from  the  ^%%^  though  they  all 
drink  greedily.  After  eating  the  larvae 
became  glassy  green,  with  yellow  head, 
anal  segment,  feet,  props,  and  substig- 
matal ridge. 

July  17.  i$t  moult. — 1-4  inch  long.  Head 
small,  yellow.  Body  above  green,  covered 
with  short  hairs  seen  only  with  a  lens; 
beneath  almost  purple.  First  segment  with 
a  dorsal  crest  of  yellow  granules  depressed  on 
dorsal  line.  Caudal  horn  blue-black,  long, 
slender,  rough,  yellow  at  sides  of  base.  Feet, 
props,  and  spiracles  blue-black. 

July  20.  2d  moult. — Length  1-2  inch-f-- 
Head  green.  First  segment  greener  than  the 
others,  and  crested  as  before,  both  head  and 
ist  segment  being  granulated  with  white. 
Substigmatal  ridge  yellower.  All  else  as 
before. 

July  23.  3d  moult. — I  1-8  inches  in  length. 
Head  and  ist  segment  greener  than  the  rest 
of  body  and  of  a  blue-green.  Body  finely 
granulated  with  white.  Dorsum  very  white- 
green;  sides  very  yellow-green;  venter 
almost  black.  Feet,  props,  and  spiracles 
blue-black,   the   latter   set   in   rings  of  pale 


blue.    Caudal  horn  as  before.     Crest  on  ist 
segment  as  before. 

Nine  larvae  came  out  of  a  clear,  soft 
chocolate  brown,  with  the  first  segment 
browner,  and  crested  with  yellow  gran- 
ules ;  the  base  of  the  caudal  horn  yellow 
on  its  sides ;  spiracles,  feet,  and  props 
blue-black.  There  was  no  difference 
of  color  between  dorsum  and  sides,  as 
in  the  green  larvae.  They  were  as 
vigorous  and  ate  as  voraciously  as  the 
green  ones.  One  was  yellow  on  dor- 
sum and  brown  elsewhere. 

Two  others  were  pale  brown  on  dor- 
sum, dark  brown  on  sides,  and  had 
black  heads.  The  substigmatal  ridge 
was  lost  at  this  moult. 

July  27.  4th  moult. — Head  as  before. 
Venter  red-brown  with  a  dark  stripe  on  each 
side,  in  which  the  feet  and  props  were  set. 
Dorsum  and  sides  as  before.  Feet  nearly 
black  with  a  white  bar  across  the  outer  side. 
Props  brown  barred  with  darker  brown. 
Spiracles  blue-black,  each  with  a  white  dot 
in  the  black  at  each  end,  and  set  in  a  ring  of 
pale  blue.     Horn  as  before. 

They  varied  somewhat  in  the  ventral 
marks,  some  having  the  tan-colored  median 
stripe  extend  from  head  to  anal  props, 
others  from  5th  segment  to  anal  props,  the 
first  five  segments  being  almost  black. 

The  dark  larvae  came  out  with  the  head 
black,  not  shining.  Body  deep  chocolate 
brown  granulated  with  white,  and  lighter  on 
the  dorsum.  First  segment  and  anal  shield 
and  props  bright  orange  granulated  with  yel- 
low. Feet  and  props  dark  brown.  Venter 
tan-colored,  with  an  almost  black  stripe  on 
each  side.  Horn  yellow  at  the  sides  of  its 
base,  blue-black  the  rest  of  the  way,  and 
rough. 

August  2d  they  measured  from  i  3-4 
to  2  inches  in  length,  and  the  first  ones 
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turned  purplish  on  head  and  dorsum, 
stopped  eating,  and  began  wandering 
about  the  tin  for  a  place  to  spin.  The 
brown  ones  turned  duller  in  color. 

Aug.  3.  They  had  spun  slight  co- 
coons. 

Aug.  7.     They  pupated. 

This  account  gives  the  dates  of 
moults,  spinning  and  pupation  of  the 
larvae  first  hatched.  The  others  were 
later  in  a]l  their  changes,  and  the  last 
hatched  did  not  grow  so  large  or  so 
rapidly  as  the  first. 

These  lar\'ae  were  very  voracious, 
and  ate  even  the  berries  of  the  Lonicera 
and  the  stems  down  to  the  woody  twig. 
They  required  food-supply  three   times 


a  day,  aft:er  the  fourth  moult,  although 
the  tins  were  large  and  but  thirteen 
larvae  were  kept  in  one  tin. 

They  were  very  placid,  slow,  easy- 
going larvae,  bore  any  amount  of  hand- 
ling, and  were  crawled  over  by  each 
other  without  any  of  the  petulant 
twitching  and  biting  always  shown, 
under  such  circumstances,  by  larvae  of 
juglandis^  astylus^  abbotii^  and  other 
Sphingidae. 

Out  of  the  X  20  larvae  we  undertook 
to  rear  only  two  died,  and  those  two 
were  from  the  last  eggs  laid  and  died  in 
moulting. 

Brookline,  Mass.  Aug,  8y  /8gr. 


NOTES  ON  BOMBYCID   LARVAE.— II. 

BY   HARRISON    G.    DYAR,    NEW   YORK,    N.    Y. 


Orgyia  definita  Packard.  (For  refer- 
ences, see  above,  p.    11 1;   to   which   add:) 

1890.  Leifert,  5th  rep.  U.  S.  ent.  comm. 
p.   561. 

First  larval  stage.  Head  pale  testaceous, 
darker  on  the  vertex ;  ocelli  black,  mouth 
brown;  width  0.5  mm.  Body  pale  whitish, 
the  subdorsal  warts  on  joint  2  larger  than 
the  rest,  the  dorsal  warts  blackish.  Hair  long, 
pale  whitish.  There  are  no  pencils  nor 
brush-tufts  of  hair  and  no  retractile  tuber- 
cles on  joints  10  and  11.  As  the  stage  ad- 
vances all  the  warts  become  dark. 

TORTRICIDIA  FLAVULA  Herrich-Schaffer, 

1854.  Herr.-Sch.,  Sam.  ausser.  schmett., 
fig.  185. 

Mature  larva.  By  its  shape  allied  to  the 
larva  of  Lithacodes  fasciola  H.-S.  Head  re- 
tracted beneath  joint  2,  which  is  in  turn  re- 


tracted beneath  joint  3 ;  greenish  testaceous, 
mouth  parts  brown,  ocelli  black.  Body  el- 
liptical, the  sides  sloping  from  a  slight  sub- 
dorsal ridge,  and  contracted  between  joints 
12  and  13,  giving  the  last  segment  a  square 
appearance.  Bright  green,  the  dorsum 
largely  covered  by  a  patch  of  salmon  color 
or  purple  brown  bordered  with  a  crimson 
line  and  a  yellow  shade.  It  begins  somewhat 
broadly  above  the  head  on  joint  3,  narrows  at 
once  to  a  dorsal  band  on  joints  4  and  5, 
widens  twice,  the  second  time  passing  down 
to  the  subventral  edge  of  the  body  at  joint  8, 
then  narrows  twice  (this  part  of  the  outline 
varies  in  different  examples),  and  tapers  to  a 
point  at  the  anal  extremity.  The  body  is 
covered  very  minutely  with  translucent  gran- 
ulations, the  usual  elliptical  depressions 
hardly  distinct,  smooth,  whitish  in  the  dorsal 
patch,  and  containing  a  dorsal  and  lateral 
row  of  blackish  spots.     Length  9  mm. 
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The  cocoon  and  pupa  do  not  differ  from 
those  of  all  the  other  Cochlidiae. 

Food  plants.     Deciduous  trees. 

I  have  bred  from  these  larvae  four  moths 
which  are  alike,  and  correapond  with  Her- 
rich-Schaffer*8  figure.  Under  a  glass  there 
can  be  distinguished  a  few  brown  scales  rep- 
resenting the  usual  lines.  In  the  Elliot  col- 
lection, now  in  the  American  Museum  of 
Natural  History,  is  a  fine  series  of  a  Tor- 
tricidia  which  represents  both  T.flavula  and 
T'  pallida^  with  a  number  of  examples  that 
appear  to  connect  the  two.  In  T.  pallida  the 
lines  are  present  very  much  as  in  Limacodes 
flexHosa  Grt.,*  but  the  inner  one  is  somewhat 
curved  as  Herrich-Schaffer  figures  it.  T. 
pallida  can  be  distinguished  from  L.Jlexuosa 
by  the  pale,  fiesh-color  shading  that  is  seen 
to  overspread  the  basal  half  of  primaries  in 
certain  lights,  while  in  L.Jlexuosa  the  wings 
are  uniformly  ochreous.  The  two  species  are 
closely  related  however. 

Apatelodks  torrefacta  Abbot  dh  Smith. 

1797.     A.  &  S.,  Lep.  Ins.  Ga.,  tab.  76. 

1889.  Soule,  Psyche,  V,  148. 

1890.  Packard,  Proc.  Bost,  soc.  nat.  hist. 
XXIV,  S19. 

More  observations  are  needed  to  determine 
the  number  of  larval  stages  of  this  species. 
Miss  Soule  finds  five  stages,  and  Dr.  Packard 
has  recorded  six,  but  it  is  almost  certain  that 
both  have  found  too  few,  and,  as  no  measure- 
ments of  the  head  are  given,  it  is  impossible 
to  tell  where  the  error  is. 

1  obtained  the  larva  on  July  30,  apparently 
about  half  grown.  It  molted  four  times,  and 
the  measurements  of  the  head  for  the  five 
stages  vvhich^I  observed  were  as  follows  : — 

1.3  mm,,  1.6  mm.,  2.1  mm.,  2.6  mm.,  3.2 
mm. 

These  correspond  very  well  with  the  series 
derived  with  the  ratio  .80  by  calculation  from 
the  last  stage.  But,  if  there  are  only  six 
stages,  the  newly-hatched  larva  would  have 

*  I  have  elsewhere  called  attention  to  the  probable 
synonymy  of  this  species. 


a  head  1.05  mm.  wide,  which  would  be  very 
unusual  for  a  larva  as  small  as  this.  Of  the 
species  which  I  have  recorded  in  Psyche, 
vol.  5,  p.  420,  et  $eq.^  the  only  larva  hatch- 
ing with  a  head  this  size  \s  Platysamia  cecro- 
pia^  which  is,  of  course,  a  very  much  larger 
insect.  If  we  calculate  the  series  further 
back,  say  to  ten  terms,  we  have  the  following 
result : — 

0.42,  0.53,  0.66,0.83,  loSt  i-3i»  '-64'  2.05, 
2.56,  3.20. 

In  my  opinion,  0.83  mm.  or  0.66  mm.  would 
be  about  right  for  this  larva  in  the  first  stage, 
and  hence  I  conclude  Apatelodes  torrefacta 
has  as  many  as  seven  or  eight  stages.* 

I  shall  be  much  interested  to  have  this 
verified  or  disproved,  which  can  be  easily 
done  by  any  one  who  can  determine  the 
width  of  the  head  of  the  newly-hatched  larva 
from  a  living  or  an  alcoholic  specimen. 

Gluphisia  trilineata  Packard. 

1S64-     Pack.,    Proc.    ent.    soc.    Phil.,  Ill, 

355- 

1883.     Edwards  &  Elliot,  Papilio,  III,  129. 

The  larva  of  this  species  has  been  briefly 
described  in  its  last  stage  by  Edwards  &  El- 
liott. It  is  not  uncommon  on  poplar  in 
Dutchess  and  Ulster  counties,  N.  Y.,  often 
Associated  with  Rapkiafrater,  which  it  much 
resembles  in  general  structure,  though  it  is 
more  slender.  It  is  unusually  plainly  marked 
and  inconspicuous  for  a  Ptilodontid  larva; 
the  anal  feet  are  used  for  walking,  and  the 
body  is  smooth,  without  tubercles  or  proces- 
ses. The  eggs  are  shaped  like  the  upper 
third  of  a  sphere,  flat  on  the  under  side. 
Their  color  is  pale  yellowish  green,  very 
minutely  and  densely  punctured.  Diameter 
about  0.9  mm.  They  are  probably  laid  singly. 

I  believe  there  are  five  larval  stages,  though 
I  have  not  observed  the  first.  The  second, 
third  and  fourth  are  so  much  like  the  fifth 

*  If  the  width  of  the  newly  hatched  larva  is  about  one 
half  the  width  of  the  egg,  as  seems  in  general  to  be  the 
case,  then  0.66  mm.  woiild  be  right  and  the  species 
would  have  eight  stages. 
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as  described  by  Edwards  &  Elliot,  that  I  will 
not  re-describe  them.  When  young  the 
larvae  each  rest  on  a  little  web  on  the  under 
side  of  a  leaf,  the  head  held  out  quite  flat. 
The  mature  larva  is  thickest  at  joint  9,  and 
tapers  slightly  to  the  extremities.  Beside 
the  yellow  subdorsal  band  mentioned  by  the 
describers  there  is  a  fainter  white  substigma- 
tal  one  on  joints  2-4. 

The  widths  of  head  for  the  five  stages,  calcu- 
lated and  actuallv  found,  are  as  follows  : — 

Calculated.— 0.48,  0.74,  1.14,  1.75,  2.7  mm. 
Ratio,  0.65. 

Found.— 0.7,  1.2,  1.7,  2.7  mm. 

The  cocoon  is  formed  of  few  threads,  at 
the  ground.  The  pupa  is  very  dark  brown, 
almost  black;  flattened  on  the  ventral  side, 
the  dorsum  evenly  rounded ;  finely  punc- 
tured. The  abdominal  segments  are  closely 
appressed,  motionless ;  cremaster  none,  anal 
segments  evenly  rounded.  Length  10  mm., 
width  4.5  mm. 

There  are  two  broods  each  year,  and  the 
winter  is  passed  in  the  pupal  stage. 


Edema  albicosta  H\ibHer,\ 

HUbn.,  Noct.  440. 

Herr-Sch.,  Syst.  bearb.  sch.  Eur.  fig.  131. 

1871.  Staudinger,  Cat.  Lep.  Europ.  (Note.) 

This  larva  has  not  such  an  abnormal  de- 
velopment as  I  have  supposed.  I  have  re- 
calculated the  series  for  the  widths  of  head, 
and  find  the  following  much  better  than  the 
one  I  gave  in  Psyche,  v   5,  p.  421,  viz. : — 

Calculated.— 0.61,  0.85,  1.19,  1.66,  2.30,3.2. 
Ratio,  .72. 

Found.^0.4,  0.7,  1.3,  1.7,  2.3,  3.2  mm. 

This  fits  the  observed  facts  except  in  regard 
to  the  first  two  stages,  and  I  may  have 
measured  them  too  small.  All  the  measure- 
ments were  taken  from  living  larvae,  and 
hence  are  liable  to  some  discrepancy. 

The  species  has  six  larval  stages,  which  is 
abnormal  among  the  Ptilodontes  if  we  ex- 
cept Ickthyura  inciusa,l  which  seems  to  have 
also  six  stages,  and  the  species  of  Afiaielodes 
and  Nadata^  which  probably  have  even 
more. 


THE  NEW  CATALOGUE  OF  EURO- 
PEAN COLEOPTERA.* 

This  is  in  every  way  the  most  elaborate 
and  important  edition  (No.  iv)  of  the  Cata- 
logue of  the  European  Coleoptera  yet  pub- 
lished. It  is  on  a  somewhat  new  plan.  The 
family  arrangement  is  that  usually  followed 
in  Europe.  The  sequence  of  the  genera  and 
species   is   that  adopted   by  some  monogra- 

*  Catalog-US  Coleopteronam  Europae,  Caucasi  et  Ar- 
meniae  Rossicae.  Bdited  by  Edmund  Reitter.  Ber. 
lin,  M5dling,  Caen.  1891. 

1 1  have  erroneously  referred  to  this  species  in 
Psyche,  v.  5,  p.  421,  as  £.  albifrons  S.  &  A.  All 
the  specimens  which  have  occurred  to  me  at  Rhine- 
beck,  N.  Y.,  have  been  E.  albicosta ^  as  I  have  recently 
discovered.  The  species  may  readily  be  separated  by 
the  character  of  the  projecting  tooth  of  the  white  costal 


pher  of  the  family,  or  genus,  usually  the 
latest,  reference  to  whose  work  is  made 
under  the  title.  The  name  of  the  species, 
with  the  principal  synonyms,  and  the  author- 
ities for  their  creation,  with  other  useful  biblio- 
graphical references  follow,  as  well  as  indi- 
cations of  geographical  distribution  within 
the  faunal  limits  laid  down.  In  the  preface 
it  is  stated  that  the  work  was  parcelled  out 
to  Mr.  L.  Ganglbauer,  Dr.  L.  v.  Heyden,  Dr. 

band,  which  in  albifrons  is  regularly  rounded,  but  in 
albicosta  is  sharply  pointed  or  dentate.  I  strongly 
suspect  that  the  larvae  described  by  Mr.  Beutenmiiller 
in  Ent.  Amer.  vol.  6,  p.  75,  and  by  Dr.  Packard  io 
Proc.  Bost.  soc.  nat.  hist.  vol.  34,  p.  525,  as  E.  albifrons^ 
are  really  those  oi  E.  albicosta. 

X  Prof.  French  finds  six  stages  for  /.  palla  i^zift' 
clusa)  in  Can.  ent.,  v.  17,  p.  43,  and  I  have  measure- 
ments which,  as  far  as  they  go,  corroborate  him. 
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Ed.  EppeUheim,  Mr.  Edmund  Reitter,  and 
Mr.  J.  Weise,  each  of  whom  is  responsible 
only  for  his  own  part,  which  is  designated. 

In  comparing  it  with  the  third  edition  of 
1883,  a  vast  number  of  changes  in  specific 
names   is   notable,  and   many  long  familiar 
ones    have    been    relegated    to    synonymy. 
Antiquity  seems   to  have  been  extensively 
ransacked,  and  many  entombed  names  have 
been  stripped  of  their  cerements  and  brought 
to  the  light.     How  science  is  to  be  benefited 
by  all  this  is  not  evident,  but  if  it  has  to  be 
done,  the  quicker  the  better.     Had   the  code 
of  nomenclature  adopted  by  the  British  asso- 
ciation in  1842  and  again  in  1865,  and  by  the 
Association  of  American  geologists  and  nat- 
uralists  in    184.S,  making  the  XII  edition  of 
the  Systema  naturae  (i766;of  Linnaeus  the 
limit  of  time  from  beyond  which  no  name 
could  be  advanced,  and  according  to  which 
the  specific  names  in  both  the  European  and 
American   catalogues    were    first    recorded, 
much  of   this    confusion    could   have  been 
avoided.    But  this  being  set  aside,  every  one 
is  free  to  do  as  he  pleases,  and  frequently  the 
brief  and  imperfect  descriptions  of  the  ante- 
Linnaeans  are  made  to  apply  in  an  imaginary 
way  to  insects  common  and  long  known  by 
other  names,  which  are  at  once  dropped,  and 
the  semi-imaginary  ones   substituted,  to  the 
intense  disgust  of  many  who  fail  to  perceive 
how   science  is   to  be  benefited.     It  is   not 
beyond  hope   that  in   time  a   limit  in   this 
direction  may  be  reached.     A  fire  goes  out 
when  the  fuel  is  all  consumed. 

This  catalogue  is  of  some  interest  to  Amer- 
ican coleopterists,  as  it  advances  many  new 
names  for  species  common  to  the  two  hemis- 
pheres, as  for  example  :  Our  abundant  Phi- 
lonthus  aeneus  must  hereafter  be  called 
polttus  Linn.,  and  our  politus^  fuscipennis 
Mann.;  Orphilus  glabraius,  a  world-wide 
name,  must  be  replaced  by  niger  Rossi ; 
Nitidula  bipustulata.hy  bipunctata  Linn.; 
Xestobium  ru/o-villosum  DeG.^  is  to  super- 
sede tessellatum;  and  the  imported  elm-leaf 
beetle,    Galeruca     xantkomelaeua    becomes 


iuieola  Mull,  etc.  Justice  has  been  done  Mr. 
Say  in  placing  his  PkyUtkus  bifasciatus  in  the 
catalogue,  but  injustice  in  advancing  Bru- 
chus  irresectus  Fahr.  over  his  obsoletus. 

It  evidently  requires  immense  labor, 
research,  much  entomological  knowledge, 
and  calm,  unbiased  judgment  to  produce  a 
satisfactory  work  of  this  kind,  and  it  can 
scarcely  be  doubted  the  authors  have  fairly 
succeeded.  John  Hamilton. 

TEMPERATURE  EXPERIMENTS  WITH 

MOTHS. 

The  Transactions  of  the  Entomological 
society  of  London  for  1891,  Part  i,  give  some 
recent  experiments  made  by  Mr.  F.  Merrifield 
on  two  double-brooded  species  of  Selenia. 
We  extract  the  following  general  conclusions. 

1.  That  both  the  marking  and  the  color- 
ing of  the  perfect  insect  may  be  materially 
affected  by  the  temperature  to  which  the 
pupa  is  exposed. 

2.  That  the  markings  are  chiefly  affected 
by  long-continued  exposure,  probably  prev- 
ious to  the  time  when  the  insect  has  begun 
to  go  through  the  changes  between  the  central 
inactive  stage  and  emergence. 

3.  That  the  coloring  is  chiefly  affected 
during  the  penultimate  pupal  stage,  i.  e., 
before  the  coloring  of  the  imago  begins  to 
show. 

4.  That  a  low  temperature  during  this 
penultimate  state  causes  darkness,  a  high 
temperature  during  the  same  period  having 
the  opposite  effect. 

5.  That,  in  the  species  operated  on,  a  dif- 
ference between  80°  and  75^  is  suflicienl  to 
produce  the  extreme  variation  in  darkness 
caused  by  temperature,  a  further  lowering  of 
the  temperature  having  no  further  effect  on 
it.  .  .  . 

6.  That  in  these  species  dryness  or  moist- 
ure during  the  pupal  period,  whether  during 
a  low  temperature  or  a  high  one,  has  little 
or  no  eflect  on  the  coloring  of  the  imago. .  .  . 
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The  results  obtained  appear  also  to  indi- 
cate that  probably  some  local  climatic  vari- 
eties, and  even  seasonal  varieties,  may  be 
found  to  be,  in  part  at  least,  temperature 
forms  of  the  individual ;  and,  looked  at  from 
this  point  of  view  they  appear  to  me  to  lend 
some  support  to  Lord  Walsingham's  theory 
as  to  the  advantages  derived  by  an  insect  in  a 
cold  region  from  being  of  a  dark  color,  for 
they  show  that,  if  that  is  an  advantage,  it  is 
one  that  can  be  acquired,  not  only  by  a  race 
for  use  in  a  cold  locality,  but  by  individuals 
for  use  in  a  cold  season.  I  think  it  is  quite 
clear  that  if  a  cool  week  supervened  in  south- 
ern England  between  the  beginning  and  the 
middle  of  July,  or  a  hot  week  in  the  middle 
of  April,  at  either  of  which  times  many  of  the 
pupae  of  illustraria  would  be  in  what  I  have 
called  the  penultimate  pupal  stage,  most  of 
these  insects  which  it  found  in  that  stage 
would  have  their  coloring  affected.  It  would 
appear  that  even  two  or  three  hot  days,  if 
they  came  exactly  at  the  right  period,  would 
be  enough  for  the  purpose;  and  I  need 
hardly  observe  that  it  is  very  unlikely  that 
these  are  the  only  species  that  would  be  so 
affected. 

There  is  another  general  suggestion  which 
1  venture  to  make  in  concluding.  If  Prof. 
Weismann's  theory  is  accepted,  that  the  exist- 
ing forms  of  most  European  and  some  North 
American  Lepidoptera  have  come  to  us  from 
a  glacial  period  or  climate,  and  that  icing  the 
pupa  causes  the  insect  to  "throwback"  to  its 
earlier  form,  then  experiments  of  the  kind 
tried  on  the  pupae  might  assist  us  in  tracing 
the  evolution  of  the  markings  on  the  wings 
of  some  of  the  most  highly  developed   forms. 

In  a  postscript  he  adds  : — 

I  am  now  able  to  add  that  the  coloring  of 
the  spring  emergence  of  illustraria  is  as  much, 
or  nearly  as  much,  affected  by  temperature 
during  the  penultimate  pupal  period  as  is  that 
of  the  summer  emergence.  This  has  been 
established  in  case  of  three  different  broods, 
portions  of  each  having  been  subjected  to 
temperatures  of  60°  and  80°  respectively;  the 


latter  often  in  coloring  very  closely  approach 
the  light  chestnut-orange  summer  type.  This 
is  interesting  in  reference  to  Prof.  Weis- 
mann's theory,  that  in  cases  of  this  kind,  the 
moth  from  the  summer  pupa  can  be  caused 
to  resemble  that  from  the  winter  pupa,  but 
not  vice  versa  ^  as  it  shows  that  either  form  is 
equally  ready,  on  the  suitable  temperature 
stimulus  being  applied,  to  assume  the  char- 
acteristic appearance  of  the  other,  so  far  as 
coloring'  is  concerned.  In  other  respects  my 
observations  are  in  accord  with  that  theory. 
Thus,  I  have  never  been  able  to  cause  the 
moth  from  the  winter  pupa  to  take  the  mark- 
ings proper  to  the  moth  from  the  summer 
pupa,  whereas  the  moth  from  the  summer 
pupa  can  be  made  in  markings  to  resemble 
almost  exactly  that  from  the  winter  pupa; 
nor  have  I  been  able  to  cause  the  moth  from 
the  winter  pupa  to  emerge  in  a  period 
approaching  in  brevity  that  of  the  summer 
pupa;  indeed,  in  the  great  majority  of  cases, 
the  early  and  continued  exposure  of  the  win- 
ter pupa  to  a  temperature  of  So'^,  or  even  60*^, 
caused  its  death. 

Some  Abnormal  Larvae. — One  larva  of 
Thyreus  ahbotii  had  a  single,  thick,  stiff 
hairlike  bristle,  arising  from  the  tip  of  the 
caudal  tubercle,  all  through  the  third  moult, 
the  second  and  fourth  moults  being  normal. 
Another  larva  of  T.  abbotii  kept  the 
whitish  green  coloring  of  the  early  moults 
until  it  pupated,  the  only  change  of  marking 
being  a  vague  lateral  line  slightly  darker 
than  the  body,  and  the  usual  changes  of  anal 
tubercle.  Caroline  G.  Soule. 

Another  Deidamia  inscripta. — On  July 
13th  on  Ampelopsis  veitchii,  I  found  a  larva 
so  like  Every X  myron  that  I  put  it  away  as 
such,  though  it  had  no  purplish  spots  on  the 
back.  It  differed  from  last  year's  specimen 
in  having  faint  yellow  obliques,  and  in  hav- 
ing the  yellow  lines  from  the  head  extending 
nearly  to  the  eleventh  segment.  The  pupa, 
formed  on  July  17th,  was  like  that  of  last 
year,  except  that  it  lacked  the  spur  near  the 
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tip  of  the  anal  hook,  and  was  slightly  larger, 
especially  around  the  abdomen.  The  dates 
of  finding  this  larva  and  of  its  pupation  were 
the  same  with  that  of  last  year,  and  the  place 
was  within  a  foot  of  the  spot  where  last 
year's  larva  was  found  I     Caroline  G.  Soule, 

Miscellaneous  Notes.  —  With  the  me- 
thodical precision  which  marks  the  work 
of  the  entomologists  of  the  Austrian  capital, 
Redtenbacher,  in  the  2d  part  of  the  Ver- 
handlungen  of  the  zoological-botanical 
society  of  Vienna  for  1891,  gives  a  mono- 
graph of  the  locustarian  subfamily  Conoce- 
phalinae  which  extends  to  nearly  250  pp.  and 
is  accompanied  by  two  excellent  folding 
plates.  Redtenbacher  divides  the  group  into 
four  tribes :  Conocephalini  with  25  genera 
and  166  species  (3  genera  and  12  species 
from  the  United  States)  ;  Agroeciini  with  30 
genera  and  94  species;  Xiphidiini  with  3 
genera  and  68  species  (i  genus  and  17 
species  from  the  United  States^ ;  and  List- 
roscelini  with  6  genera  and  35  species. 
Conocephalus  alone  has  loi  species  and 
Xiphidium  (including  Orchelimum,  separ- 
ated only  as  a  subgenus)  66  species;  the 
only  United  States  species  not  contained  in 
Conocephalus  (7  sp.)  and  Xiphidium  (17  sp.) 
are  Belocephalus  subapterus  Scudd.  and 
Pyrffocotypha  uncinata  ( Conocephalus 
uncinatus  Harr.). 

At  the  July  meeting  of  Ihe  Entomological 
society  of  London,  it  was  stated  by  Dr.T.  A. 
Chapman,  an  excellent  observer,  that  the 
larva  of  Micropteryx,  one  of  the  lower  Lepi- 
doptera,  possesses  on  each  of  the  eight 
abdominal  segments  "a  pairof  minute  jointed 
legs  of  the  same  type  as  the  thoracic.  There 
are  also  a  pair  of  long  jointed  antennae." 

To  an  interesting  and  very  thorough  de- 
scription of  an  hermaphroditic  spider,  Bert- 
kau  appends  a  catalogue  of  recent  cases  and 
states  that  361  hermaphroditic  Arthropoda 
are  now  known,  of  which  9  are  Crustacea,  3 
Arachnida,  and  349  insects,  divided  as  fol- 
lows:  2  Orthoptera,  11  Diptera,  267  Lcpi- 
doptera,   59  Hymenoptera,  and   10  Coleop- 


tera.  In  165  cases  where  the  separation  is 
lateral,  85  are  males  on  the  right  side,  71  on 
the  left,  leaving  9  uncertain. 
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CAMBRIDGE   ENTOMOLOGICAL  CLUB. 

14  March,  1890. — The  I52d  meeting  was 
held  at  156  Brattle  St.  Mr.  S.  Henshaw  was 
chosen  chairman. 

Mr.  S.  H.  Scudder  exhibited  illustrations 
showing  the  work  done  by  beetles  in  the 
staves  of  the  Ottawa  water  works,  described 
in  a  letter  from  Mr.  James  Fletcher,  read  at 
the  last  meeting. 

Mr.  Scudder  stated  that  he  had  completed 
his  work  on  Fossil  insects  of  the  West, 
planned  for  Hayden's  Survey  some  fifteen 
years  ago.  It  contains  descriptions  of  some 
612  species.  He  further  showed  a  tintype  of 
carboniferous  cockroaches  from  the  coal  de- 
posits of  Rhode  Island.  They  were  nearly 
all  of  them  collected  near  Silver  Spring,  a 
suburb  of  Providence. 

II  April,  1890. — ^The  153d  meeting  of  the 
Club  was  held  at  156  Brattle  St.,  Mr.  S.  Hen- 
shaw in  the  chair. 

Mr.  Henshaw  read  a  letter  from  Mr.  Elli- 
son A.  Smyth,  Jr. ,  on  some  southern  Lepidop- 
tera.  In  this  article  mention  was  made  of 
the  capture  of  two  specimens  of  Neonympha 
cantkus  near  Charleston,  S.  C.  (See  Psyche, 
1890,  V.  5,  p.  348.)  A  short  discussion  fol- 
lowed on  some  of  our  spring  butterflies. 

Mr.  S.  H.  Scudder  exhibited  specimens  of 
some  Gryllidae  recently  received  from  a  cor- 
respondent in  Spain,  of  the  genus  Platy- 
blemmus,  in  which  the  front  of  the  head  is 
prolonged  and  dilated  into  a  flat  plate,  re- 
sembling somewhat  the  clypeus  of  some 
Scarabaeidae. 

Mr.  Scudder  recorded  the  occurrence  of 
Pteromalus  as  parasitic  on  Jasoniades  glau- 
cusy  Euphoeades  troilus^  PapUio  polyxenes^ 
and  Eupkydryas  phaeton.  He  also  read  a 
letter  from  Mr.  James  Fletcher,  in  which  was 
noted  the  occurrence  of  several  specimens 
of  Erebia  di$coidali$  at  Sudbury,  Ont. 
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CADDIS-WORMS  OF  STONY  BROOK. 


BY  CORA  H.  CLARKE,  JAMAICA  PLAIN,  MASS. 


That  part  of  Stony  Brook  in  which  I 
have  made  collections  lies  within  the 
limits  of  the  City  of  Boston.  It  is  about 
eight  feet  wide,  and  its  depth  varies 
from  two  to  twenty-four  inches.  In 
some  places  it  flows  slowly,  in  others 
rapidly ;  here  the  bottom  is  muddy,  there 
pebbly.  Fresh-water  algae  of  several 
species,  a  great  variety  of  other  water 
plants,  and  many  diflerent  animals  are 
found  in  it;  among  the  animals  are 
fresh-water  sponges,  Polyzoa,  plan- 
arians,  mollusks,  water  insects  of  all 
kinds,  and  occasionally  a  Bsh,  newt,  or 
turtle.  But  the  most  interesting  of  all 
its  inhabitants  are  the  larvae  of  the 
Trichoptera  or  Caddis- worms.  I  have 
found  in  all  about  twenty  distinct  species,  ■ 
representing  each  of  the  seven  families. 

Phryganeidae.  Of  this  family  I 
have  found  only  only  one  representa- 
tive, a  species  of  Neuronia.  Possibly  it 
is  Neuronia  stygipes^  but  the  only 
imago  which  I  have  succeeded  in  rear- 
ing was  imperfect.  It  emerged  from  the 
aquarium  on  April  5th.  The  larva  has 
a  yellow  face  striped  with  black,  and  is 
very  restless  and  nervous  in  its  move- 
ments, continually  travelling  about  the 
aquarium,  making  sad  havoc  among  its 
inhabitants,  eating  dragon-fly  larvae  as 
large  as  itself,  other  caddis  worms,  and 


Fig.i. 


indeed  any  insect  wRich  it  can  catch.  It 
also  devours  raw  beef  with  relish.  The 
case  of  this  larva  (fig.  i*)  is 
made  of  quadrangular  pieces 
of  leaves,  fastened  together 
by  their  edges  and  arranged 
in  rings  rather  than  in  the 
spirals  which  M'Lachlan 
tells  us  is  characteristic  of 
the  genus.  Three  or  four  or 
sometimes  more  of  these  rings,  make 
the  length  of  the  case,  which,  when  full- 
grown,  may  be  35  mm.  long.f  When 
the  Neuronia  larva  is  not  satisfied  with 
its  case  it  bites  off  a  ring  at  one  end, 
replaces  it  with  a  freshly  constructed 
ring,  and  then  turns  within  the  case,  and 
does  the  same  at  the  other  end.  If 
pushed  out  of  its  case,  and  deprived  of 
it,  it  will  make  a  new  one  in  a  night. 
Sometimes  this  species  is  tolerably  abun- 
dant, and  again  for  several  years,  it  is 
quite  scarce. 

LiMNOPHiLiDAE.  I  have  found  five 
or  six  species  of  this  family.  The 
commonest  of  these  is  Hallesus  maculi" 
pennis^  the  larvae  of  which  are  very 


*  All  the  cuts  are  of  the  natural  size  excepting  fig.  95 
and  the  operculum  in  fig.  8. 

1 1  have  found  that  with  most  species  of  caddis- 
worms  the  case  of  the  pupa  or  adult  just  before  pupat- 
ing is^shorter  than  that  of  the  growing  lanra. 
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abundant,  crawling  over  the  water 
plants  in  the  brook.  They 
can  sometimes  be  seen  under 
the  ice  in  a  submerged 
meadow.  The  cases  (fig.  2) 
are  made  of  little  sticks  and 
other  vegetable  bits,  put 
on  transversely,  and  those  of 
the  growing  larva  have  a 
appearance,  probably  similar  to  those 
Isaac  Walton  calls  "  Ruff-coats,"  but 
the  case  of  the  pupa  is  a  smooth  cylinder. 
At  this  time  it  is  about  15  mm.  long, 
and  is  closed  with  a  net  at  each  end,  as 
is  also  the  case  of  Neuroma  stygifes. 
These  nets  or  disks  which  close  the 
apertures,  are  indicated  on  some  of  the 
cuts.  The  larvae  frequent  rather  quiet 
water,  and  therefore  are  comparatively 
easy  to  keep  alive  in  an  aquarium,  but 
all  species  need  especial  care  during 
pupation,  which  is  the  critical  period 
of  a  caddis- worm's  life.  I  have  found 
them  pupating  in  the  brook  at  the  end 
of  May. 

A  larva,  which  is  probably 
that  of  Limnophilus  pudtcus^ 
makes  a  slightly  cui^ved  case 
{fig,  3)  of  little,  rounded,  im- 
bricating bits  of  leaves.  It  is 
not  very  common,  and  I  have 
never  reared  it. 

The  larvae  of  Anaholia 
sordida  are  nearly  as  abun- 
dant as  those  of  Hallesus 
maculipennis ;  their  cases 
ji  (fig.  4)  are  composed  of  bits 
of  bark  and  little  sticks, 
to  which  are  sometimes  added 
Fig.  4.    fragments    of    moss,    a    little 


Fig.  3. 


sand  or  gravel  or  a  few  shells.  I  have 
never  found  a  case  of  any  species  com- 
posed entirely  of  shells.  When  sticks  are 
used  they  are  put  on  longitudinally,  and 
usually  project  beyond  the  ends  of  the 
cylinder.  During  pupation  each  end  is 
closed  with  a  net  or  grating.  I  have 
found  a  larva  pupating  at  the  end  of 
May  and  also  in  June.  The  adult 
case  is  about  24  mm.  long. 

I  have  found  larvae  similar  to  those 
of  Anabolia,  in  cases  made  entirely  of 
pieces  of  sedge  leaves,  arranged  length- 
wise with  long  projecting  ends,  but 
though  I  once  reared  the  imago,  which 
also  resembles  that  of  Anabolia,  I  have 
not  succeeded  in  obtaining  its 
name. 

Another  case  of  about   the 
same   size    (fig.    5),   with   an 
imago  resembling  that  of  Ana- 
bolia, appears  to  be  rare.     It 
is  made  entirely  of  leaves,  and  ^^r^^^ 
in  cross  section  is  three  angled,      \D^ 
with  projecting  corners.    This        V 
larva  also  is  not  unlike  that  of      '*^'  ^' 
Anabolia. 

A  similar  larva  makes  a 
case  (fig.  6)  of  bark  and 
sticks,  about  20  mm.  long  but 
slightly  flattened,  with  a  little 
stick  at  each  side,  and  imbri- 
Fi^6.  eating  bits  of  leaves  between. 
I  sometimes  find  in  the  brook 
the  larva  of  a  species  of  Steno- 
phylax.  The  case  (fig.  7)  is 
cylindrical,  about  22  mm. long, 
and  is  made  entirely  of  gravel. 
During  pupation  it  is  closed 
with  a  net  at  each  end.  p»k-  7- 
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Sericostomatidae.      I   have  found 
six     species     of     Sericostomatidae,    of 
which   the    most  interesting  belong   to 
Hehcopsyche.      Species  of  this  genus 
make    small,  snail-like   cases   of    sand, 
gravel  or  mud.     The  one  whose 
case  is  figured  (^^^^  8)  uses  coarse    ^ft 
sand.    I  find  it  crawling  on  stones    ^ 
or   weeds  where  the    current   is  Fip.  8. 
rapid.     In  pupation  the   mouth  of  this 
snail  case  is  closed  with  an  operculum  in 
which  is  a  small  eccentric  slit.     At  the 
apex  of  the  spiral,  which  represents  the 
back  door  of  the  larva,  there  is  a  lacunose 
disk.      These  larvae  were  found  pupat- 
ing on  June  2nd. 

A  species  of  Brachycentnis  is  some- 
times   common    and    sometimes 
scarce.     It  makes  a  quadrangular 
case  (fig.  9)  of  a  few  square  bits 
of  bark,  fastened  together  at  their  ^'^' '' 
edges. 

Once    I   found   a    number  of  empty 

cases  (?i^,    10)  made   of    sand; 

they   were    small,    club-shaped, . 

and  curved,  and  probably  the 
*^'  '°*  makers  belong  in  this  family. 
One  of  the  most  abundant  species  in 
Stony  Brook  (and  in  other  brooks 
where  I  have  collected)  belongs  ''near 
Mormonia  or  Trichostoma.*' 
The  case  (fig.  1 1 )  is  arched  on 
the  back,  and  flat  or  slightly 
concave  below,  and  is  made  of 
gravel,  with  small  stones  on  each 
side,  and  is  about  12  mm.  long, 
found  similar  cases  in  Jamaica  Pond. 
During  pupation  the  cases  are  closed  at 
each  end  with  a  small  stone,  but  to  in- 
jure a  current  of  water  through  the  case. 


each  of  these  little  stones  is  attached  to 
the  case  by  a  row  of  short  threads,  look- 
ing not  unlike  the  teeth  of  a  moss 
capsule.  Fig.  12  shows  their  f^^ 
appearance  at  the  ventral  side 
of  the  l>ead  end,  where  is  the  ^^'  *  * 
point  of  attachment. 

Even  more  abundant  than  this  species 
is  one  which  makes  cylindrical,  slightly 
curved  tubes  of  sand,  (fig.    13), 
which,  when  their  inhabitants  are 
pupating,  often  are  found  attach- 
ed to  each  other  in  large  masses. 
At  this  time  each  end  of  the  case  fi;^.  13. 
is  closed  with  a  grain  of  gravel,  and  I 
cannot  see  what  provision   is  made   for 
the  respiratory  current.  The  larva,  how- 
ever, has  a  small  hole  at  the  side  of  the 
sand  grain  which  serves  to  close  the  pos- 
terior end  of  his  case.     The  case  of  the 
growing  larva  flares  somewhat  at  the  an- 
terior end,  but  that  of  the  adult  is  evenly 
cylindrical.     I  have  an   imago  of   this 
species  which  I  reared  from  the  ^%%^  in 
the  tranquil  waters  of  my  aquarium,  but 
when    the    pupae   are   taken   from    the 
brook,  they  should  be  kept  in  running 
water  to  transform.      On   April    17th, 
1890,  I  found  multitudes  of  these  cases 
in  Stony  Brook  near  the  Mount  Hope 
station.     I  supposed  that  the  larvae  had 
pupated,  since  both  ends  were  closed, 
but  keeping  out  of  water  for  a  few  min- 
utes one  of  the  stones   to   which   they 
were  attached,  most  of  the  little  larvae 
opened  their  front  doors,  and  stretched 
far  out  to  see  what  had  become  of  the 
brook.     By   another   month,   however, 
they    really    had    changed    to    pupae. 
Some   of  the   imagos   of  this   species, 
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which  I  reared  in  my  aquarium,  came 
out  with  a  large  tubercle  on  each  side 
of  the  head.  These  tubercles  are  sup- 
posed to  be  organs  of  scent. 

Another  species  of  the  same  family 
makes  a  case  (fig.  14)  in 
shape  so  like  the  preceding 
that  I  at  first  confounded  the 
two,  but  the  larva  of  this 
latter  species  has  a  yellow  ^ig.  ,4. 
head  striped  with  black,  while  that  of 
the  former  has  a  plain  gray  head. 
Moreover  the  yellow-faced  one  uses  finer 
materials,  and  before  pupation  shuts 
itself  in  at  each  end  with  a  disk,  in- 
stead of  a  grain  of  gravel.  One  of  the 
imagos  emerged   on  June  15th. 

Lkptoceridae.  (Mystacidae.)  I 
have  found  in  Stony  Brook  four 
species  belonging  to  this  family, 
and  another  in  Jamaica  Pond.  This 
last  species  makes  small  cases,  9  mm. 
long,,  of  little  sticks,  arranged  trans- 
versely like  those  of  Hallesus.  The 
iimago  is  a  pretty  little  gray  spotted 
•creature,  but  I  have  not  been  able  to 
ascertain  its  name. 

But  the  prettiest  of  my  Stony  Brook 
Leptoceridae  is  colored  a  soft  yellowish 
brown,  and  has  very  long  slender  anten- 
nae, which  indeed  are  characteristic  of 
'the  family.  It  is  said  to  belong  "near 
Setodes  ignita,^^  The  larva  is  most 
abundant  on  the  plants  of 
Callitriche  verna  or  "water 
«tarwort"  from  the  leaves  of 
which  it  usually  makes  its 
case.  This  (fig.  15)  is  a  deli- 
cate tapering  cone,  about  20 
mm.  long:,  and  the  bits  of  leaf 

*=»'  Fig.  IS. 
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are  arranged  side  by  side  in  a  spiral, 
which  in  some  individuals  winds  to 
the  right,  in  others  to  the  left.  In  a 
tube  21  mm.  long,  there  were  11 
turns  to  the  spiral.  The  little  larva  pro- 
trudes its  long  slender  legs  from  the 
case,  and  swims  merrily  about  in  the 
water.  It  pupates  in  June  and  July, 
and  is  easy  to  rear  in  confinement. 
The  case  of  the  pupa  is  about  10  mm. 
long,  and  is  evenly  cylindrical,  each  end 
being  closed  with  a  disk  which  has  a 
small  round  hole  in  the  centre. 

The  larva  of  Mystacides  nigra  also 
swims  with  freedom  and  is  abundant 
both  in  Stony  Brook  and  Jamaica 
Pond.  Its  little  case  (fig.  16), 
about  ID  mm.  long,  varies  much, 
both  as  to  materials  and  their 
arrangement,  but  is  chiefly  com 
posed  of  bits  of  bark,  and  little  sticks, 
sometimes  filled  in  with  fine  sand.  It 
is  easy  to  rear,  and  the  little  black 
imago  may  be  recognized  by  a  pecu- 
liar bend  in  each  of  the  upper  wings, 
which  makes  them  look  as  if  broken. 

A  species  of  Molanna,  a  genus  con- 
sidered one  of  the  most  inter- 
esting of  those  found  in 
Great  Britain,  is  often  quite 
abundant  on  the  sandy  bottom 
of  the  brook,  but  I  have  never 
reared  it,  though  it  does  well  p»»-  »7- 
in  an  aquarium,  until  it  pupates ;  it 
makes  a  flattened  case  (fig.  17),  with 
an  arched  dorsal  side,  which  projects 
far  above  the  anterior  end,  so  that 
nothing  whatever  is  seen  of  the  larva 
when  it  is  crawling  on  the  bottom.  The 
appearance  is  as  if  some  of  the  sand 
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Fig.  18. 


grains  were  walking  off  in  a  mass. 
This  protecting  portico  disappears 
during  pupation. 

A  larva,  which  in  some  years  is 
quite  abundant,  spins  for  itself  a  case 
of  black  silk,  weighted  with  vegetable 
matter.  It  is  about  15  mm.  long, 
terete,  tapering  to  the  rear  end,  where 
there  is  a  small  hole.  The  cases  of  the 
youno^  are  quadrangular  at  the  anterior 
end,  which  end  during  pupa- 
tion is  closed  with  a  thick  disk, 
having  in  its  centre  a  thinner  cir- 
cular area  perforated  with  holes. 
In  the  illustration  (fig.  18) 
the  adult  case  is  represented  too  small. 
This  species  does  not  bear  confinement 
well,  and  I  have  never  reared  it. 

Hydroptilidae.  I  have  been  dis- 
appointed at  finding  only  one  species  of 
Hydroptilidae  in  my  brook,  and  this  I 
have  not  reared.  The  case  (fig.  19)  -^ 
is  fiat,  gray  and  seed-like,  and  is  ^ 
attached  by  its  edge  to  the  stones  Fig.  19. 
in  the  brook,  >vhere  the  current  is  rapid. 

Hydropsychidae.  The  most  in- 
teresting species  of  the  order  found 
in  Stony  Brook,  and  also  abundant  in 
various  smaller  brooks,  weaves  for  itself 
a  little  net,  probably  for  the  purpose  of 
catching  its  food.  This  species,  with  its 
nets,  has  been  found  to  be  very  com- 
mon in  other  parts  of  the  United  States. 
The  net  (fig.  20)  is  up- 
right, supported  by  a 
small  vertical  arch  or 
ring  of  vegetable  bits», 
and  the  opening  of  the  Fig.  ao. 

larval  house  is  always  on  the  up-stream 
side  of  the  net.  In  some  places  the 
nets  and  their  accompanying  houses 
are  found  singly  on  the  bottom,  or  on 
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the  stones  in  the  brook — in  other  places> 
they  are  thickly  clustered  together,  or, 
placed  side  by  side,  they  may  extend 
nearly  across  the  brook. 

The  larvae  are  gray,  with  an  arcuate 
body,  and  tufted  gills  hanging  thickly 
from  the  under  side.  They  pupate  in 
May.  The  nets  disappear  during  pupa- 
tion, and  the  houses,  which,  while  the 
lan'ae  were  active,  were  shiftless  ar- 
rangements of  loose  vegetable  bits,  or 
grains  of  sand  carelessly  held  togethei 
with  silk,  are  now  (?i%. 
2 1 )  oblong  domes, 
strongly  constructed  of 
little  stones,  and  fastened 
at  their  edges  to  the 
rocks,  pebbles  or  sticks  in  the  brook. 
The  whole  is  lined  with  silk,  small 
openings  being  left  at  each  end  for  the 
respiratory  current.  These  larvae  die 
almost  immediately  when  transferred 
from  the  rapidly  flowing  streams  which 
they  affect,  to  the  tranquil  waters  of  an 
aquarium.  But  like  many  other  sensi- 
tive species,  the  well-developed  pupae 
can  be  make  to  emerge  in  a  set-basin, 
which  has  a  constant  stream  of  water 
from  the  faucet  flowing  through  it. 

Another  species  of  this  family,  be- 
longing to  the 
genus  Plectroc- 
nemia,  makes  a 
tube  of  mud 
(fig.  22)  which 
I  at  first  thought 
must  be  manu- 
factured by 
some  large 
worm.  I  saw 
the      ends      of  ^' 

these  tubes  projecting  from  the  muddy 
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■  bottom  of  the  brook,  and  by  working 
my  fingers  about  in  the  soft  mud  below 
them  brought  them  out  uninjured.  But 
great  was  my  astonishment  on  opening 
one  of  them  to  find  within  a  slender,  deli- 
cate, white  iarva,  looking  so  small  in  pro- 
portion to  the  size  of  the  tube  that  1  could 
not  believe  it  to  he  the  maker,  till  re- 
searches into  the  other  tubes  revealed 
similar  occupants  in  all  of 
them.  Fig.  23  represents  ("VhllfV^ 
the  mouth  parts  of  one  of  ^  ^  "''■^ 
these  larvae,  enlarged.  The  ^'«'  »i- 
tube  In  the  centre  is  the  labium  (spin- 
naret)  which  spins  the  silken  threads, 
the  substance  used  by  all  caddis-worms 
to  fasten  together  the  materials  of  their 
houses,  and  fabricate 
the  gratings  or  disks 
which  protect  them 
during  pupation. 

These  Plectroc- 
nemia  cases  occur  in 
■colonies,  but  this 
spring,  iS9[,  I  could 
not  find  any.  They 
pupate  in  May,  and 
the  pupa  may  be 
found  in  a  swelling 
of    a    vertical    tube 
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(fig.  24).  I  do  not  understand  what  use 
the  larvae  make  of  the  lateral  chambers. 
Some  in  my  aquarium,  however,  only 
constructed  horizontal  tubes,  in  which 
they  lived  and  transformed. 

Rhyacophilidak.  In  this  family 
the  pupa  is  enclosed  in  a  thin  brown 
leathery  cocoon.  I  have  found  iwo 
species,  but  I  am  not  sure  whether 
I  obtained  them  in  Stony  Brook,  or  in 
its  smaller  tributaries.  In  one  of  them 
the  case  is  of  no  regular  shape,  being 
composed  of  a  very  few  stones,  propor- 
tionately large. 

The  other  case   (fig.    25)   is     ^^v 
quite  peculiar.     It  is  abundant    (^SJ 
in    the    Bussey     Brook,  and    I     ^^ 
have  also  found  it  in  Brookline 
and   Dedham.      It   is   about   9    (^^ft 
mm.  long,  roundish  oblong  in    ^'^-  '*■ 
shape,  and  strongly  arched  above,  and 
made  of  coarse   sand  or   gravel.       On 
turning  it  over,  one  sees  a  shelf  of  fine 
sand,  like  the  thwart  of  a  boat,  across 
the   middle  of   the   case.       This    dis- 
appears during   pupation.      In    Bussey 
Brook  I  found  one  pupa  on  May  9th, 
1891,  though  most  of  the    cases   were 
still  occupied  by  the  larvae. 


HALISIDOTA  CARYAE. 

BY  CAROLINE   G.    SOULE,  BROOKLINE,  1 


A   mat   of  eggs  was  found  on    the  together,  about  one  hundred  in  number, 

under  side  of  a  leaf  rather  high  up  in  hemispherical,  the   flat  side  being  on 

a     thorn-tree,    on     June     38th,    1891,  the  leaf.     When  found  they  were  of  a 

Brookline,  Mass.    The  eggs  were  close  leaden  color,  and  soon  each  showed  a 
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red  streak,  then  a  black  dot  near  the 
centre  of  the  top,  the  dot  being  the 
head  of  the  larva.  On  June  29th,  they 
hatched. 

The  young  larva*  were  of  a  dull  white 
color,  with  a  black  dorsal  patch  on  the  ist 
segment,  and  a  black  dot  below  this  on  each 
side.  The  other  segments  had,  on  each  side, 
two  large  black  dots  and  a  small  one  set  in  a 
triangle,  and  a  smaller  dot  on  the  stigmatal 
line.  Anal  shield  black.  Head  became 
black.  Feet  black;  props  white;  anal  props 
dotted  with  black,  very  slender.  Sparse 
black  hairs  all  over  the  body.  The  black 
was  very  shining. 

The  larvae  fed  and  rested  in  a  close 
crowd.  They  were  very  active,  mov- 
ing very  rapidly.  They  ate  only  the 
green  pulp  of  the  leaf,  and  wanted 
much  water.  July  3rd,  they  spun  a 
web  on  the  leaf  and  all  settled  on  it  in 
rows. 

July  5th,  First  moult.  Head  very  large 
and  black,  conspicuous.  Body  as  before, 
except  that  the  sparse  hairs  were  partly 
white,  partly  black ;  and  the  2nd  and  3rd 
segments  had  each  two  large  black  warts  on 
each  side  of  the  dorsal  line  and  one  on  the 
stigmatal  line;  anal  segment  had  two  large 
black  warts  instead  of  being  all  black.  The 
spiracles  were  black,  and  showed  clearly. 
The  white  color  of  the  body  was  an  opaque, 
glossy  white,  like  porcelain,  and  the  2nd  and 
3rd  segments  looked  very  white,  having 
fewer  black  marks  than  the  others.  The 
hairs  were  longest  near  the  head,  and  pro- 
jected  over  it.  On  July  loth  they  spun  a 
web  for  moulting. 

July  I2th,  Second  moult.  As  before,  but 
larger,  and  with  the  hairs  longer  and  denser. 

The  larvae  lived  now  in  two  crowds, 
one  on  each  side  of  the  hickory  leaf 
which  I  substituted  for  the  thorn,  and 


still  ate  only  the  pulp.      On  July  16 
they  spun  a  web  on  each  side  of  the  leaf. 

July  18,  Third  moult.  Head  round, 
slightly  bilobed  at  top,  shining  black. 
Body  as  before  except  the  hairs.  ist,  2nd 
and  3rd  segments  as  before.  4th  and  loth 
segments  had  a  longer  pencil  of  black  hairs 
arising  from  the  black  wart  nearest  the  dorsal 
line,  on  each  side,  the  hairs  meeting  over  the 
line  so  as  to  give  the  effect  of  a  single  pencil. 
On  each  side,  lower  down,  was  a  longer, 
single  pencil,  also  black.  The  other  seg- 
ments had  the  dorsal  double  pencil,  and  all 
had  longer  white  hairs  on  the  sides,  these 
being  longest  over  the  head  and  anal  seg- 
ment. 

The  larvae  now  began  to  eat  through 
the  fibre  of  the  leaves,  and  on  July 
2 1  St,  spun  a  web. 

July  23rd,  Fourth  moult.  As  before,  but 
larger.    July  28th,  spun  a  web. 

July  30th,  Fifth  moult.  Head,  feet, 
props  and  venter  black.  Body  more  speckled 
with  black,  the  ground  color  being  greenish 
white.  Short,  thick,  white  pencils  on  each 
side  of  the  dorsal  black  ones,  lay  close  against 
these,  and  formed  with  them  a  convex  ridge 
along  the  dorsum.  The  lateral  hairs  were 
less  dense  and  longer.  Two  thin  long,  white 
pencils  on  ist,  2nd,  nth  and  12th  segments, 
the  first  two  pairs  extending  over  the  head, 
the  last  two  over  the  anal  end. 

The  larvae  ate  enormously  and 
moved  very  fast.  When  touched  vigor- 
ously they  curled  up  and  rolled  off  the 
leaf,  but  did  not  mind  being  jarred  or 
moved.     Aug.  5,  spun  a  web. 

Aug.  7th,  Sixth  moult.  Length  \\  inches, 
though  two  or  three  measured  i\  inches. 
The  hairs  were  denser  on  the  dorsum, 
and  had  a  grayer  tinge.  Otherwise  as 
before. 

Aug.  16.     They  measured  i^  inches 
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in  length,  and  began  to  spin  cocoons. 
They  spun  first  a  slight  net,  and  cov- 
ered it  with  their  long  hairs  laid  on 
lengthwise  and  lying  smooth  and 
flat.  Through  this  net  they  pushed 
their  short  hairs  at  right  angles,  or 
nearly  so,  with  the  surface,  so  that 
these  hairs  stood  up  as  if  growing  on 
the  cocoons,  and  gave  them  a  rough 
surface — like  that  of  a  head  whose  hair 
has  been  cut  ver}'  short,  but  not  shaved. 
The  cocoons  varied  in  length  from  ^ 
inch  to  i^  inches.  They  were  of  a 
regular  ovoid  shape,  and  of  a  gray 
color  from  the  black  and  white  hairs  of 
the  larvae.      Some  were  spun  on  the 


side  of  the  tin,  some  on  the  cloth  over 
the  top  of  the  tin,  and  more  on  the 
under  side  of  the  leaves,  though  with 
no  attempt  to  draw  the  leaf  over  the 
cocoon. 

The  hickory  trees  were  so  defoliated 
by  these  larvae  this  year,  that  I  de- 
stroyed all  but  twenty  of  my  brood,  as 
soon  I  was  sure  what  they  were.  Of 
the  twenty  none  died. 

Aug.  20.  The  pupa  cast  the  larva- 
skin. 

Pupa,  I  inch  long,  smooth,  stout,  larger 
around  the  abdomen  than  around  the  thorax ; 
with  eyes  and  antennae  well  marked.  Its 
color  was  bright  tan.  There  was  no  anal  hook. 


A  LIST  OF   SOME  OF  THE  CATALOGUES  AND  LOCAL    LISTS  OF 
NORTH  AMERICAN  COLEOPTERA.— I  (A.-G.). 

BY  JOHN  HAMILTON   AND   SAMUEL   HKNSHAW. 


In  studying  the  distribution  of  certain 
of  our  species  of  Coleoptera  it  has  been 
necessary  to  go  over  a  considerable  part 
of  the  American  literature  ;  when  so  do- 
ing a  memorandum  of  all  lists  and  cata- 
logues was  made  and  is  now  published 
as  an  aid  to  others  engaged  in  similar 
studies. 

Some  of  the  lists  contain  so  few 
species  as  at  first  sight  to  appear  un- 
worthy of  note,  but  frequently  they 
include  some  of  the  most  interesting  and 
valuable  records ;  in  fact  the  value  of  a 
local  catalogue  is  often  to  be  estimated 
not  so  much  by  the  number  of  species 
contained  as  by  the  geographical  position 
of  the  locality  itself,  and  the  accuracy  of 
the  determinations. 


We  make  no  comments  on  the  cor- 
rectness of  the  identifications  in  the 
various  lists.  The  student  can  form  his 
own  estimate  of  them. 

All  lists  here  quoted  have  been  per- 
sonally examined  unless  noted  to  the 
contrary. 

Notice  of  any  omission  will  be  very 
welcome. 

1  Anon.  List  of  Coleoptera  [of  Canada], 
n.p.,  1867,  12  p. 

1 131  species  are  listed. 

2  Anatin,  £.  P.  Catalogue  of  the  Coleop- 
tera of  Mt.  Washington,  N.  H.  (Proc.  Host. 
8OC.  nat.  hist,  1874,  v.  16,  p.  265-276.) 

aai  determined  and  13  undetermined  species  are 
listed ;  new  species  are  described  by  Leconte. 

3  Anatin,  £.  P.  Supplement  to  the  check 
list  of  the  Coleoptera  of  America,  north  of 
Mexico.     Boston,  1880,  4  -f  67  p. 
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15J0  species  are  added  to  the  list  raising  the  number 
to  Sbyo;  many  corrections  in  synonymy  are  made;  in* 
eludes  all  species  described  till  July  i8k>. 

4  Beadle,  D.  W.  List  of  coleopterous  in- 
sects. Collected  in  the  county  of  Lincoln, 
C.  W.     (Can.  nat.  and  geol.,  1861,  v.   6  p. 

383-387.) 

173  species  are  listed;  some  few  are  not  fully  identi- 
fied ;  the  collector  was  indebted  to  Dr.  Leconte  for  the 
names  of  the  species. 

5  Belfrage,  G.  W.  Price  list  of  Texan 
Coleoptera.  (Psyche  advertiser,  1876,  v.  i, 
6  p.) 

467  species  and  varieties  are  listed. 

6  Bell,  James  T.  Collection  notes  for  1880. 
(Can.  ent.,  1881,  v.  13,  p.  58-60.) 

39  determined  species  of  Coleoptera,  17  of  which  are 
new  to  the  list  of  the  Ent.  soc.  Ontario,  are  enumerated; 
5  undetermined  species  are  noted ;  all  were  taken  at 
Belleville,  Ont.,  in  moss  from  March  1  to  May  24. 

7  Bell,  1.  T.  List  of  Staphylinidae  taken 
at  Belleville,  Ont.  (Can.  ent.,  1885,  v.  17,  p. 

49-50-) 

66  determined  species  are  listed ;  about  35  others  are 
indicated. 

8  Bell,  Robert,  Jr.  Catalogue  of  animals 
and  plants  collected  and  observed  on  the 
south-east  side  of  the  St.  Lawrence  from 
Quebec  to  Gaspd  and  in  the  counties  of 
Rimouski,  Gasp^  and  Bonaventure.  (Rep. 
progr.  Can.   geol.  surv.,   1858,  1859,  P-  ^43* 

349) 

69  determined  and  4  undetermined  species  of  Cole- 
optera are  listed  on  p.  347-349.  The  species  were  iden* 
tificd  by  Dr.  Leconte. 

9  Blanchard,    Frederick.   A    list    of   the 

Buprestidae     of    New     England.      (Entom. 

amer.,  1889,  v.  5,  p.  29-32.) 

63  species  are  listed  with  notes  of  capture  and  food 
habits. 

ID  Bland,  James  H.  B.  Catalogue  of  the 

longicorn  Coleoptera  taken  in  the  vicinity  of 

Philadelphia.     (Proc  ent.  soc.   Phil.,  1861, 

v.  I,  p.  93-101.) 

A  list  of  138  species  with  notes  on  occurrence  and 
abundance. 

11  Brodie,  W.  List  of  Coleoptera  col- 
lected by  Mr.  Bruce  Bailey  in  Kicking  Horse 
Pass,  Rocky  Mountains,  C.  P.  R.,  1884.  (Proc. 
Can  inst.  Toronto,  1888,  ser.  3,  v.  5,  p.  213- 
315.)  Separate:  3  p. 

80  determined  and  5  undetermined  species  are  listed. 

12  Brodie,  W.  and  White,  J.  E.  Check 
list  of  insects  of  the  Dominion  of  Canada. 
Toronto,  1883,  67  p. 

3490  species  of  Coleoptera  are  enumerated  on  p.  33-49. 


13  Carpenter,  W.  L.  Report  on  the  alpine 
insect  fauna  of  Colorado.  (Rep.  U.  S.  geol. 
surv.,  [Hayden*s  7th  rep.],  1874,  p.  539-542.) 

16  species  of  Coleoptera  are  listed. 

14  Carpenter,  W.  L.  Report  on  the  alpine 
insect  fauna  of  Colorado  an^  New  Mexico,  sea- 
son of  1875.  (Annual  rep.  chief  engineers  for 
1876,  1876,  pt.  3,  p.  521-525.)  (Appendix  JJ 
annual  rep.  chief  engineers  for  1876,  1876,  p. 

301-305) 

39  species  of  Coleoptera  are  listed. 

15  Cookerell,  T.  D.  A.  Notes  on  the  in- 
sect fauna  of  high  altitudes  in  Custer  county, 
Colorado.  (Can.  ent.,  1890,  v.  22,  p.  37-39; 
55-60;  76.) 

39  species  of  Coleoptera  are  listed;  a  few  are  not 
fully  identified. 

16  Couper,  William.   List  of  Coleoptera 

and  Diptera  taken  at  Quebec  and  other  parts 

of  Lower  Canada.     (Trans,  lit.  and  hist.  soc. 

Quebec,  1864,  n.s.,pt.  2,  p.  75-93.) 

159  species  of  Coleoptera  are  listed,  place  and  time  of 
occurrence  given ;  some  are  not  fully  identified. 

• 

17  Couper,  William.  List  of  Coleoptera 
taken  at  Quebec  and  other  parts  of  Lower 
Canada.  (Trans,  lit.  and  hist.  soc.  Quebec, 
1865,  n.s.,  pt.  3,  p.  27-36.) 

X14  species  are  listed ;  a  few  notes  are  added. 

18  Couper,  William.  Anticosti  Coleoptera 
collected  on  the  island  in  1873.  (Can.  ent., 
1874,  v.  6,  p.  137-138.) 

49  determined  and  4  undetermined  species  are  listed* 

19  Couper,  William.  Coleoptera  found  in 
the  province  of  Quebec.  (Can.  sportsman 
and  nat.  1882,  v.  2  ;     ;  1883,  v.  3:     .) 

Not  seen ;  xois  species  are  listed. 

20  Cresson,  E.  T.   Catalogue  of  the  Ci- 

cindelidae  of  North  America.     (Proc.  ent. 

soc.  Phil.,  1861,  V.  I,  p.  7-20.) 

xt8 species  are  listed;  includes  Mexico  and  the  West 
Indies. 

21  Crotch,  G.  R.  Check  list  of  the  Co- 
leoptera of  America,  north  of  Mexico.  Salem, 
Mass.,  1873,  136  p. 

7450  species  are  numbered,  not  includm^  varieties  : 
includes  all  species  described  till  Sept.  30, 1I73. 

22  Doran,  Edwin  W.  Catalogue  of  the  in- 
sects of  Tennessee. 

Not  seen. 

23  DUrban,  W.  S.  M.  Catalogue  of  Co- 
leoptera collected  bj  Mr.  Robert  Bell,  1858. 
(Can.  nat.  and  geol.,  1859,  ^*  4>  P*  242'344*) 
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A  list  of  73  species  collected  chiefly  on  the  south- 
east side  of  the  Gulf  of  St.  Lawrence  between  Quebec 
and  Gasp^;  the  species  were  identified  by  Dr.  J.  L. 
Lecnnte. 

24  D'Urban,  W.  S.  M.  A  systematic  list 
of  Coleoptera  found  in  the  vicinity  of  Mon- 
treal. (Can.  nat.  and  geol.,  1859,  ^*  4»  P-  3*^* 
320:494-496.) 

39$  species  are  listed;  some  are  not  fully  identified; 
nearly  all  were  named  by  Dr.  J.  L.  Leconte ;  a  list  of  9 
species  taken  at  Sorel  biit  not  yet  met  with  near  Mon- 
treal is  appended. 

25  D'Urban,  W.  S.  M.  Catalogue  of  ani- 
mals and  plants  collected  and  observed  in  the 
valley  of  the  river  Rouge  and  the  neierhbor- 
ing  townships  in  the  counties  of  Argenteuil 
and  Ottawa.  (Rep.  progr.  Can.  geol.  surv., 
1858,  1859?  p-  226-243.)  (Can.  nat.  and  geol., 
i860,  V.  5,  p.  81-86.) 

99  determined  species  of  Coleoptera  are  listed  on  p. 
2330337;  sever.il  undetermined  species  are  indicated  and 
34  species  from  L'Orignal  and  Grenville  are  enu. 
merated  on  p.  337. 

26  D'Urban,  W.  S.  M.  Catalogue  of  Co- 
leoptera collected  by  George  Barnston,  Esq., 
of  the  Hon.  Hudson's  Bay  Company,  in  the 
Hudson's  Bay  Territories.  (Can.  nat.  and 
geol.,  i860,  V.  5,  p.  227-229.) 

SS  species  are  listed;  a  few  are  not  fully  identified; 
Dr.  1.  L.  Leconte  furnished  the  list. 


27  Dury,  Charles.  List  of  the  Coleoptera 
observed  in  the  vicinity  of  Cincinnati.  (Journ. 
Cine.  soc.  nat.  hist.,  1879,  v.  2,  p.  162-178.) 
Separate :  17  p. 

1443  species  and  varieties  are  listed. 

28  Dury,  Charles.  Coleopteraof  the  vicin- 
ity of  Cincinnati.  (Journ.  Cine-  soc.  nat. 
hist.,  1882,  v.  5,  p.  210-220) 

167  species  are  added  to  the  list. 

29  Dury,  Charles.  Notes  on  Coleoptera, 
with  additions  to  the  list  of  the  Coleopteraof 
Cincinnati.  (Journ.  Cine.  soc.  nat.  hist., 
1884,  v.  7,  p.  91-92.) 

13  species  are  added. 

30  Pay,  H.T.  On  winter  collecting.  (Proc. 

ent.  soc.  Phil.,  1862,  v.  i,  p.  194-198.) 

139  species  of  Coleoptera  are  listed  taken  in  the  vicin- 
ity of  Columbus,  Ohio,  during  the  winter  months. 

31  Fletcher,  James.    List  of  diurnal  Lepi- 

doptera  and  Coleoptera.  (Rep.  progr.  Can. 

geol.  surv.,  1887-88,  1889,  p.  75 J) 

ai  species  of  Coleoptera  taken  on  the  south  coast  and 
islands  of  James  Bay  are  listed. 

32  Qardiner,  F.  Jr.  Coleoptera  of  the 
White  Mountains.  (Psyche,  1879,  v.  2,  p. 
211-213.)     Separate:  3  p. 

89  species  are  listed  with  localities  and  altitudes. 


ON   THE    SPECIFIC  DISTINCTNESS    OF    HALISIDOTA  HARRISII, 

WITH    NOTES    ON    THE    PREPARATOHY   STAGES   OF   THE    SPECIES 
OF   HALISIDOTA    INHABITING   NEW  YORK. 


BY  HARRISON  G.  DYAR,  YOSEMITE,  CAL. 


As  is  well  known,  two  kinds  of  Hal- 
isidota  lanae  inhabit  the  Atlantic  states, 
differing  only  in  color  and  in  their  food 
plants.  Both  were  noticed  by  Harris, 
and  the  form  with  black  hair  pencils 
was  figured  by  Smith  and  Abbot  as  H, 
tessellaris.  In  1863,  Walsh  separated 
the  forms  as  distinct  species,  indistin- 
guishable in  the  imago,  and  gave  the 
name   H.   harrisii^   to  the  form  with 


•At  first  he  gave  the  name  antiphola  to  the  form  with 
black  hair  pencils,  Proc.  Host.  soc.  nat.  hist.,  IX,  aSS, 
but  subsequently  corrected  this.  Proc.  ent.  soc.  Phil., 
in,  413,  430. 


orange  hair  pencils  that  is  found  on  the 
sycamore.  In  Grote's  list  of  1882,  har- 
risii  is  given  as  a  dimorphic  larval 
variety  of  H.  tessellaris^  and  so  it  has 
been  considered.  However,  it  seems  to 
be  a  fact  that  harrisii  occurs  only  on  the 
sycamore  and  tessellaris  ne  .■  er  on  that 
tree,  so  that  if  the  former  is  a  variety  of 
the  latter,  the  variation  must  be  due  to 
the  influence  of  the  food-plant ;  but  I 
have  recently  observed  that  the  larvae 
differ  in  their  first  stage,  and  it  is  hardly 
to  be  supposed  that  the  food-plant  would 
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influence  them  before  hatching.  More- 
over, they  differ  in  another  important 
particular,  which  has  not  so  far  been 
recorded,  namely,  in  the  number  of  lar- 
val stages.  Harrisii  has  seven  stages, 
with  a  width  of  head  at  maturity  of  3.3- 
3.6  mm.,  while  tessellaris\\^&  nine  stages 
and  a  width  of  head  of  4.1-4.3  mm. 
These  measurements  were  derived  from 
a  number  of  lar\'ae  raised  in  confinement, 
as  well  as  from  some  found  in  nature, 
and  correspond,  varying  only  within  the 
limits  indicated. 

I  have  not  been  able  to  find  any  dif- 
ference in  the  markings  of  the  imagos 
bred  from  these  two  forms  of  larvae, 
but  an  examination  of  the  male  genitalia 
reveals  difl^erences  that  appear  to  be 
constant.  In  harrisii^  the  side  pieces 
are  furnished  on  the  lower  side  with  two 
tapering,  overlapping  points,  the  lower 
one  longer  than,  and  projecting  beyond 
the  upper ;  in  tessellaris  these  points  are 
also  present,  but  the  upper  one  is  slightly 
longer  than  the  lower,  the  two  closely 
ovei  lapping,  ahuost  appearing  as  a 
single  point.  The  parts  seem  slighter 
and  more  transparent  than  the  corres- 
ponding ones  in  harrisii.  From  the 
above  facts,  I  conclude  that  Halisidota 
harrisii  Walsh,  is  a  distinct  species, 
entitled  to  stand  as  such  in  our  lists. 

The  fact  that  it  is  not  to  be  distin- 
guished from  H,  tessellaris  \w  markings 
can  not  militate  against  this  conclusion, 
as  there  is  no  essential  reason  why  two 
species  should  differ  in  markings  except 
that  they  naturally  would  do  so  in  most 
cases,  owing  to  their  not  intercrossing. 
We  can  hardly  suppose  that  the  special 


markings  of  a  species  afford  a  means  of 
recognition  for  the  individuals  of  it, 
except  in  a  general  way,  as  this  would 
imply  too  nice  discrimination  in  these 
insects.  But  that  they  can  discriminate, 
even  in  rubbed  and  faded  examples 
which  would  be  the  despair  of  an  ento- 
mologist, there  can  be  little  doubt, 
though  I  can  not  believe  that  they  do 
this  by  the  sensp  of  sight  alone. 

In  New  York  state  there  are  two 
other  species  of  Halisidota,  namely  H, 
caryae  and  H,  maculata^  that  stand  to 
each  other  in  much  the  same  relation  as 
H.  tessellaris  and  H,  harrisii,  but  the 
differentiation  seems  to  have  progressed 
further,  so  that  they  are  readily  separable 
in  the  imago  state.  H,  caryae  has  nine 
stages,  as  I  have  already  recorded  in 
Psyche,  while  H.tnaculata^  has  but  seven 
to  judge  from  the  last  two,  which  are 
all  I  have  observed.  In  the  last  stage, 
caryae  has  a  width  of  head  of  about  4.3 
mm.,  while  maculata  has  one  of  3.2-3.6 
mm. 

Halisidota  harrisii   Walsh. 

Egg.  Rounded,  obtusely  conoidal,  the 
base  flat;  very  shiny  pearly  greenish  white; 
diameter  0.7  mm.  Laid  in  a  mass  of  about  20 
on  the  under  side  of  a  leaf  of  the  food-plant. 

First  larval  stage.  Head  pale  whitish, 
eyes  black,  mouth  brown;  width  0.4  mm. 
Body  whitish,  the  warts  concolorous,  each 
bearing  a  single  blackish  hair. 

Second  stage.  As  before  except  that  the  head 
is  0.6  mm.  wide  and  the  hair  is  more  abun- 
dant, several  from  each  wart,  longest  near 
the  head.  It  is  whitish,  mixed  with  shorter 
stiff  black  hairs. 

Third  stage.  Head  as  before,  width  0.9  mm. , 
Body  whitish,  with  a  row  of  blackish  subdor- 
sal dashes  on  the  middle  segments.     Warts 


164 


PSYCHE. 


[October  1891. 


concolorous  with  the  body.  Hair  whitish, 
but  black  and  shorter  from  the  warts  of  row 
3  on  joints  4,  5  and  12.  Longer  white 
hairs  overhang  the  head. 

Fourth  stag;  Head  pale  whitish,  labrum 
and  antennae  white,  jaws  brown,  ocelli  black ; 
width  1.3  mm.  Body  and  warts  whitish  with 
a  narrow,  broken,  black  subdorsal  line.  Hair 
white  with  pencils  of  orange  colored  hair 
ftrom  the  warts  of  row  2  on  joint  4  and  of 
white  hair  from  row  3  on  joint  12  besides 
short  black  ones  from  row  3  on  joints  4,  5 
and  II. 

Fifth  stag§.  As  before ;  width  of  head,  i-7 
mm.  The  pencils  of  hair  are  now  arranged 
as  follows :  mixed  orange  and  white  hair 
from  row  2  on  joint  3,  all  orange  from  row 

2  on  joint  4,  white  from  3  on  joint  12  and 
from  4  on  joints  3  and  4,  only  slight  on 
joint  3.  Short  black  hairs  from  row  3  on 
joints  4,  5  and  11.    Spiracles  black  ringed. 

Sixth  stage.  Width  of  head  2.5  mm. 
Bodv  whitish,  a  row  of  black  spots  surround- 
ing the  white  spiracles  and  another  subven- 
tral  row.  Hair  white,  forming  a  ridge  like  a 
keel  along  the  dorsal  line.  Pencils  as  in  the 
mature  larva. 

Seventh  stage.  Head  brownish  testaceous, 
shiny,  mouth  and  antennae  white,  eyes  black, 
width  3.5  mm.  Body  sordid  white,  the  warts 
arranged  as  in  the  other  genera  of  the  Arc- 
tiidae  except  that  row  4  is  situated  stigmat- 
ally,  posterior  to  the  spiracles  and  the  four 
ventral  warts  (row  7)  are  very  small,  situated, 
as  usual,  on  the  venter  of  the  apodal  segments 
(the  I8t,  2nd,  7th,  8th  and  9th  abdominal 
segments).  Some  irregular  black  subdorsal 
marks  on  joints  2  to  4  partly  surrounding  the 
warts  of  row  3  and  some  slight  marks  above 
the  bases  of  the  legs.  Spiracles  white,  in  a 
narrow  black  border.  Hair  pale  straw  color 
or  very  pale  grayish,  keeled  on  the  dorsal 
line.  From  warts  2  on  joints  3  and  4  a  pencil 
of  orange  colored  hairs ;  from  warts  4  on 
'  joint  3  (slightly)  and  joint  4  and  from  warts 

3  on  joint  12  a  pencil  of  white  hairs;  a  few 
long  hairs  from  the  large  wart  on  joint  13. 


Cocoon,  Composed  of  hairs  and  silk,  of 
dense  texture,  but  comparatively  smooth,  the 
hairs  being  laid  on  flat  and  not  as  with  H^ 
caryae. 

Pupa,  Thorax  and  abdomen  enlarged,  the 
latter  narrowing  each  way  from  the  middle ; 
abdominal  segments  appressed,  motionless; 
cremaster  represented  only  by  4  or  5  spiny 
hairs  with  their  ends  enlarged  or  curled. 
Body  sparsely  punctured,  cases  creased.  Col- 
or shining  dark  mahogany.  Length  15  mm., 
width  6.2  mm.,  height  5.7  mm. 

Food-plant,  Sycamore  (^Acer  pseudo-plan- 
tanus).     Larvae  from  Ulster  county,  N.  Y. 

Halisidota  tessbllaris  Smith  and  Abbot. 

£gg.    Not  observed. 

First  stage.  Head  black,  width  0.4  mm. 
Body  whitish  shaded  with  yellow  dorsally  on 
joints  3,  4  and  12.  Cervical  shield  warts  and 
anal  plate  black,  each  wart  bearing  a  single 
hair. 

Second  stage.  Head  0.6  mm.  wide.  Body 
as  before  but  the  hair  is  more  abundant,  sev- 
eral growing  from  each  wart. 

Third  stage.  Head  black,  labrum  and 
antennae  white;  width  0.9  mm.  Body  as 
before,  warts  of  rows  i,  2  and  3  black  and 
a  subdorsal  blackish  line  centrally.  Hair 
more  abundant,  especially  at  the  extremities. 

Fourth  stage.  Head  1.3  mm.  wide,  colored 
as  before.  Body  whitish,  with  large  subdor- 
sal orange  spots  posteriorly  on  joint  3  and 
anteriorly  on  joint  4  and  on  joint  12.  The 
warts  are  arranged  as  in  the  mature  larva, 
rows  I,  2  and  3  are  black,  the  rest  pale.  All 
the  warts  bear  thin  short,  whitish  hairs. 

Ftfth  stage.  As  before,  but  the  head  is  1.7 
mm.  wide,  and  from  warts  2  on  joint  4  grow 
pencils  of  black  hair,  from  row  i  on  joint  12 
the  same  but  the  two  converge  over  the  dor- 
sum to  form  a  single  tuft.  White  pencils 
from  wart  3  on  joint  12.  Other  hair  whitish, 
longer  hairs  overhanging  the  head  and  pos- 
terior extremity.  The  dorsal  region  of  the 
body  is  blackish,  the  sides  pale.  Spiracles 
white,  distinct. 
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Sixth  stage.  Head  shiny  black,  labrutn 
and  antennae  white;  width  2.1  mm.  Body 
black  above,  whitish  below,  the  hair  gray  and 
the  pencils  now  arranged  as  in  the  mature 
larva. 

Seventh  stage.  Head  black,  labrum  and 
bases  of  antennae  white;  width  2.7  mm* 
Body  black,  obscured  by  the  thick  hair;  ab- 
dominal feet  whitish;  spiracles  white.  From 
warts  2  on  joints  3  and  4  and  from  warts  3  on 
joint  12  grow  pencils  of  long  black  hair  and 
from  warts  4  on  joints  3  and  4  and  from  the 
large  wart  on  joint  13,  thinner  pencils  of 
white  hair.  Other  hair  even  and  close, 
keeled  on  the  dorsum,  light  drab  or  dull 
ochre.  Warts  gray,  except  warts  3  on  joint 
12,  which  are  pale  and  have  orange  about 
their  bases.  Only  traces  of  the  orange 
marks  on  joints  3  and  4. 

Eighth  stage.  As  before.  Head  3.5  mm; 
wide ;  body  velvety  black,  the  hair  on  the 
dorsal  ridge  appearing  somewhat  darker 
than  elsewhere. 

Ninth  stage.  Head  black  and  shiny,  la- 
brum and  antennae  white;  width  4.3  mm. 
Body  black,  marked  as  in  the  seventh  and 
eighth  stages.  Spiracles  white.  Thoracic 
feet  testaceous ;  the  abdominal,  pale.  Cervi- 
cal shield  black,  bisected.  Hair  drab  or  dull 
ocher  yellow,  the  pencils  as  before,  but  now 
II  mm.  long.  The  warts  are  arranged  as  in 
H.  harrisii. 

Cocoon.  Composed  of  hairs  and  silk,  of 
dense  texture,  but  comparatively  smooth, 
the  hairs  being  laid  on  flat. 

Pupa.     Like  that  of  H.  harrisii. 

Food  plants.  Nearly  all  deciduous  trees 
except  the  sycamore.  The  larvae  here  des- 
cribed in  the  first  stage  occurred  on  beech 
{Fagus). 

Larvae  from  Dutchess  county,  New  York. 

Halisidota  maculata  Harris. 

Sixth  stage.  As  in  the  following  stage 
except  that  the  hair  is  less  abundant,  not 
obscuring  the  body.     Width  of  head  2.3  mm. 

Seventh  stage.  Head  rounded,  smooth 
shiny   black,  labrum  and  bases  of  antennae 


white;  a  few  hairs;  width  3.4  mm.  Body 
black,  thoracic  feet  shiny  black,  the  Abdom- 
inal ones  white  with  black  hairs  and  whitish 
claspers,  their  minute  hooks  brown.  Spira- 
cles white.  The  warts  are  black,  arranged 
as  in  the  other  species  of  Halisidota,  namely : 
row  I  a  wart  on  joints  5-12  inclusive,  situ- 
ated anteriorly;  row  2  subdorsal  and  row 
3  lateral  on  joints  2-13,  small  on  joint  2 
and  coalesced  on  joint  13 ;  row  4  posterior  to 
the  spiracles ;  rows  5  and  6  in  the  subventral 
space,  and  row  7  four  very  small  warts  on 
the  venter  of  the  legless  segments.  All  the 
warts  bear  spreading  tufts  of  yellow  feathery 
hair,  brighter  in  color  than  that  of  H.  tessel- 
laris.  From  warts  i  on  joints  5-12  on  the 
upper  side,  grow  black  tufts  forming  a  row 
of  square  dorsal  tufts  as  in  //.  caryae^ 
those  on  joints  5  and  12  a  little  longer  than 
the  others;  from  row  5  on  joints  5  and  11, 
centrally  on  the  wart,  a  rather  long  black 
tuft;  from  the  upper  parts  of  the  warts  of 
rows  3  and  4  grow  a  few  long  white  hairs, 
as  also  from  rows  2  and  3  on  joints  5  and  ix ; 
from  rows  2  and  3  on  joints  12  and  13  ante- 
riorly a  few  more  white  hairs,  those  on  joint 
12  have  a  number  of  hairs,  the  one  from  row 
3  on  joint  12  forming  a  decided  pencil, 
though  rather  thin.  Length  of  white  hairs 
10  mm. ;  of  larva  30  mm. 

Cocoon.  Fastened  by  part  of  one  side, 
elongate  elliptical,  much  like  that  of  H. 
caryae.  It  is  rather  thin,  made  of  silk  and 
hair,  the  fine  larval  hairs  stuck  through, 
making  the  cocoon  appear  something  like 
velvet.     Length  21  mm.,  thickness  10  mm. 

Pupa.  Thorax  and  abdomen  enlarged 
centrally  with  a  depression  between  them ; 
ventral  side  straight,  slightly  flattened;  ends 
obtusely  rounded ;  abdominal  segments  with- 
out motion.  The  cremaster  consists  of  a 
tuft  of  spiny  hairs.  Color,  shining  dark 
brown.     Length  15  mm. ;  width  6  mm. 

Food  plants.  Various  deciduous  trees.  The 
larvae  were  mostly  found  on  maple  (^Acer'). 

Larvae  from  the  Catskill  Mountains. 
Ulster  county,  N.  Y. 
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Halisidota  caryae  Harris, 

My  inotes  in  regard  to  the  number  of 
stages  of  this  species  have  already  appeared 
in  Psyche,  and,  as  the  latter  stages  are  all 
essentially  alike  and  the  larva  is  well  known 
and  has  often  been  described,  I  will  omit 
further  remarks  upon  it. 


Food-plants. — On  Sept.  nth  I  found  sev- 
eral larvae  oiPapilio  turnus  on  Carya glabra^ 
on  which  I  have  not  found  them  before. 
They  were  large,  bright  in  color,  and  nearly 
full  grown,  and  the  leaves  near  them  were 
much  eaten.  All  were  on  one  tree,  and  the 
only  other  tree  very  near  was  a  chestnut.  I 
have  found  them,  in  Brookline,  on  ash,  wild 
cherry,  lilac,  maple,  tulip-tree,  plum;  in 
Vermont  on  willow;  in  New  York  on  mag- 
nolia. 

I  found,  on  the  same  day,  one  larva  of 
Afatela  americana  on  rose  acacia,  and  one 
on  butternut.  I  have  not  found  one  on 
maple  this  year,  though  I  have  found  many 
on  elm  and  basswood. 
Brookline,  Mass.  Caroline  G.  Soule. 

Choice  of  food.  — The  larva  oi Platysamia 
ceanothi  differs  from  all  Bombycid  larvae  I 
have  reared,  in  always  preferring  the  young 
tips  of  twigs,  instead  of  wanting  older  leaves 
to  eat  as  they  pass  the  second  moult.  A  brood 
raised  o;i  wild  cherry  would  not  eat  the 
older  leaves  at  all,  usually  stopping  with  the 
sixth  leaf  from  the  tip  of  the  twig,  —  these 
twigs  were  saplings,  not  pieces  from  a  tree 
—  and  this  habit  they  kept  till  they  spun. 
C.  promeikea  larvae  refused  the  young  tips 
as  soon  as  they  had  moulted  for  the  second 
time,  and  finished  up  the  leaves  refused  by 
the  ctanotkiX  Caroline  G.  Soule, 

Literary  Notes.  —  Messrs.  Reeve  and 
Co.,  of  London,  announce  their  intended 
publication,  if  a  sufficient  number  of  sub- 
scribers can  be  obtained,  of  a  work  on  the 
indigenous  Heteroptera  of  Great  Britain  and 
Ireland,  by   Edward   Saunders.      It  will  be 


issued  in  eight  parts  at  five  shillings  per 
part,  with  colored  plates,  the  number  of 
which  is  not  stated. 

The  American  entomological  society  an- 
nounces the  publication  early  in  October  of 
a  Check  list  of  the  Lepidoptera  of  America, 
north  of  Mexico,  by  Prof  John  B.  Smith. 
The  low  price  of  one  dollar  a  copy  will  bring 
it  within  the  reach  of  all. 

Seven  parts  of  Moore*s  Lepidoptera  Indica 
have  now  appeared  and  it  is  only  in  the  last 
that  the  Euploeinae  are  completed.  This 
family  is  divided,  as  previt)U8ly  by  the  author, 
into  two  groups :  the  Limnaeina  of  which 
there  are  here  described  lo  genera  and  29 
species,  of  which  4  of  as  many  species  have 
illustrations  of  the  larva  and  pupa ;  and  the 
Euploeina  with  16  genera  and  50  species^ 
only  4  of  which  (of  3  genera)  have  their 
.early  stages  figured;  but  let  us  be  thankful; 
it  is  the  largest  collection  of  illustrations  of 
larval  and  pupal  Euploeinae  ever  brought 
together,  and  certainly  justifies  some  at  least 
of  the  generic  divisions  made.  In  all  there 
are  53  plates  given  up  to  Euploeinae,  and 
they  contain  225  figures  of  the  imago  (every 
species  being  figured)  and  31  figures  of  cater- 
pillars and  chrysalids.  In  the  seventh  part 
the  Satyrinae  are  begun,  but  only  carried  as 
far  as  the  key  to  the  Indian  genera. 

PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

9  May,  1890 — The  154th  meeting  was  held 
at  156  Brattle  St.  Mr.  J.  H.  Emerton  was 
chosen  chairman. 

Mrs.  L.  J.  Livermore  was  elected  to  active 
membership. 

Mr.  Holmes  Hinkley  showed  a  structure 
found  on  a  violet  leaf  in  his  garden.  Some 
discussion  followed  as  to  whether  it  was  made 
by  an  insect  or  was  a  mere  fungus  growth. 

Mr.  S.  H.  Scudder  showed  a  copy  of  the 
third  volume  of  De  Nic^ville's  Butterflies  of 
India,  and  read  an  extract  from  it  on  a  lycae- 
nid  butterfly,  the  larva  of  which  feeds  on  the 
pomegranate.  (See  Canad.  entom.,  1890,  v. 
22,  pp.  243-248.) 
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SOME   OLD   CORRESPONDENCE    BETWEEN   HARRIS,   SAY    AND 

PICKERING.— IV. 


[HARRIS  TO  SAY.] 

Milton,  Feb'y  21,  1825. 

Dear  Sir^ 

Mr.  Nuttall  has  just  sent  me  your  let- 
ter of  Jany.  8th,  with  the  insects  which 
you  committed  to  his  cl\arge.  I  feel 
myself  under  additional  obligations  to 
you  for  your  attentions,  and  am  highly 
gratified  with  the  specimens  which  I 
have  received  from  you. 

I  have  met  with  but  one  individual  of 
the  Diccelus  elongatus ;  and,  since  my 
last,  have  obtained  the  male  of  Boleto- 
phagus  c^r««/«j;  Your  specimen  is  the 
female,  &  is  of  a  lighter  colour,  as  is 
represented  in  the  plate  attached  to 
Panzer's  Prod[r]omus.  Both  these  in- 
sects must  be  considered  as  rare  in  this 
section  of  the  country.  The  Nemog- 
natha  vittata  &  species  of  Lytta  are 
exceedingly  interesting  to  me.  The 
other  insects  I  have  never  discovered 
here ;  they  are  therefore  valuable  ad- 
ditions to  my  small  collection. 

Mr.  Fuller  purchased  for  me  the  first 
vol.  of  your  American  Entomology, 
which  is  executed  in  a  most  beautiful 
manner,  &  must  add  greatly  to  the  liter- 
ary fame  you  already  enjoy.  You  are 
entirely  at  liberty  to  quote  my  localities 
for  any  insects  which  you  may  hereafter 
describe,  either  in  this  work  or  the  Jour- 
nal Acad.  Nat.  Sc.     In  your  Entomol- 


ogy I  find  a  species  of  Smerinthus 
which  I  have  never  noticed :  we  have 
one  however  very  much  like  it,  which 
I  have  taken  to  be  the  ocellata ;  whether 
it  may  be  the  myops  or  excaecata  I  can- 
not determine,  having  never  seen  the 
descriptions  of  those  species. 

Feeling  myself  the  great  want  of 
books  on  American  entomology,  & 
knowing  the  impossibility  of  our  insects 
being  determined  without  good  descrip- 
tions, I  have  had  it  in  contemplation  to 
describe  all  the  species  which  I  have 
collected,  with  the  view  to  publishing  a 
small  local  Fauna  of  the  insects  in  this 
vicinitv.  With  this  intention  I  have 
resolved  to  visit  Philadelphia  the  ensuing 
spring,to  request  your  assistance  in  deter- 
mining the  genera  &  species.  You  have 
described  so  many  of  our  insects  which 
I  had  considered  new,  and  your  descrip- 
tions of  many  of  them  having  never 
reached  me,  that  I  was  quite  surprised 
to  find  that,  among  those  which  I  have 
sent  you,  there  were  so  few  nondescripts. 
I  shall  immediately  obtain  the  Trans. 
Am.  Philos.  Soc.  &  if  possible  the 
Journal  of  the  Lyceum. 

As  you  may  publish  your  descriptions 
of  Coleoptera  before  I  have  an  opportu- 
nity of  consulting  with  you,  I  will  give 
the  names  of  such  of  ours  as  now  occur 
to  me,  with  some  remarks  on  those  whose 
names  you  gave  me  in  your  last  letter. 
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Cicindela  furfur  ea  is  very  common 
in  dry  pastures.      C.  hlrticoUis\% rare.* 
C  sexguttata^  &  2  varieties,  one  with 
an  additional  spot  on  the  disc,  the  other 
without  the  terminal  one,  are  found  in 
sandy  paths.     The  habitat  of  punctu- 
lata  is  the  same.     Elaphrus  riparius 
is  rare.     Carabus  catenulatus  is  scarce. 
Agra  pensylvanica    I  have  found   be- 
neath stones  on    sunny  banks.       Omo- 
phron   Hmbatum   Latr.     inhabits   near 
fresh  water  streams ;  Dytiscus  margin- 
alts  in  stagnant  water.     Several   other 
species  of  Dytiscus  are  found,    but   I 
have  not    made  out  the  species.     We 
have  a  Buprestis  w^hich  appears  to  be 
the  virginiensis^  but  my  specimen  has 
not  the  metallic  lustre  of  yours.    Elater 
oculatus  is  common ;  I  have  not  ascer- 
tained  the   habitat   of  its   larva.      We 
have  your  E.  dor  sail s^  &  E.  corticinus, 
Lycus  dimidiatus  &  Z.  reticulatusvLve 
generally  taken  on  the  wing  in  the  day 
time,  about  bushes,  &  hedges.     Mala- 
chius  4-maculatusP  the  male  is  distin- 
g^iished  by  having  the  2d  joint  of   the 
antenme  (not  the  3d  joint,  as  in  Fabri- 
cius)  dilated,  quadrate,  &  with  a  deep 
indentation.     But  what  is  most  remark- 
able is  that,  even  by  aid  of  a  powerful 
magnifier,  I  could  detect  only  4  joints 
to  the  anterior  torsi.      Like   others   of 
the  genus  this  species  is  furnished  with 
with  4  retractile,  tridigitated  tentaculaf 
or  processes,  one  on  each  of  the  thorax 
&  abdomen.      Having  fixed  my  speci- 
men to   a  card  I  cannot  compare    the 
colours   beneath    with    those    of   your 

*In  Prof.  Peck*s  cabinet  are  the  only  specimens  I  have 
seen. 


vittatus ;  but  those  of  the  superior  sur- 
face correspond  exactly,  except  the  an- 
tenna,   the  first   and  2d  joints  of  wh'h 
are    rufous,    the     remainder    blackish. 
Length  of  the  male  just  ^  inch.     The 
female  has  the  usual  number  of  joints  to 
the  anterior  tarsi.     There  some  varieties 
particularly  of  this  sex :      In  these  the 
thorax  is  destitute  of  the  black  spots  ;  the 
dilated  humeral  portion  of  the  margin  is 
extended  into  a  fascia  which  unites  with 
the  suture.     This  species  of  Malachius 
I  have  found  In  meadows,  on  the  flowers 
of  Chrysantheniuvi  leucanthemum^  in 
June  &  July.     We  have  several  specie^ 
of  Ips  which  are  allied  to  Xhefasciata, 
Attagenus  pellio   is   very  common  in 
houses,  &  a  species,  or  perhaps  variety, 
without  the  white    dot  on  the  elytron. 
I    have    met  with  u    Lucanus    which 
corresponds  with  your  parallelus^  only 
that  there  is  no  small  tooth   "on    the 
middle  of  the  inferior  inner   edge"   of 
the     mandibles.     Passalus     interrup- 
tus    is  common.     Diaper  is   viaculata 
Oliv.     is     found      here      upon     fungi. 
Three  species  of  Lytta  are  also  found 
here,  viz  :  Z.  cinerca  on  the  potato-vine 
&c,    Z-.  marginata    on    the    Clematis 
virginiana^  &  Z.  atrata  on  the  Solid- 
ago .     Bruch  us  pi  si  pre  va  i  1  s  every  year . 
We  have  your  Lamia  aspersa^  also  Z. 
nebulosa  F.  and   Callidium  bicolor^  F. 
I  will  now  recur  to  the  insects  which 
I  sent  you  in  box  i.     If  No.  2  be  Calo- 
soma    calidum  of  Fabricius    (which  I 
presume  you  intended  when  you  wrote 
calida)    that   author   was    mistaken  in 
describing  it  as  apterous ;  all  the  speci- 
mens which  I  have  seen  certainly  have 
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wings.      No.  4  I  had  taken  to  be  the 
cisteloides    of  Schonherr,  Jlavipes    of 
Paykull.     To  No.    9   I   had   fixed   the 
name    of   ^.  cupreus^   F. ;  it   is   your 
PcecUia  lucubanda ;    to  No.   16,   your 
Amara  impunctata^  I  gave  the  name  of 
Carabus  dispar^  Payikull,  or  vulgaris^ 
F.      I  should  not  have  suspected  your 
Harpalus  rusticus    (No.    11)  to  have 
belonged     to     the    genus     Harpalus^ 
judging  from  a  cursory  view,  it  seems 
very  unlike  the    other    species  of  that 
genus.     Your  H.  viridis^  Nos.  12  and 
13,  stand  in  my  cabinet  by  tlie  name  o^ 
ySneus?    F.   proteusf  Paykull.     The 
latter   name  appears    appropriate  from 
the  variety  of  shades  which  different  in- 
dividuals exhibit.      You  will,  I  hope, 
excuse  my  confessing  my  mistakes,  for 
such  I  presume  they  must  be ;  for  you 
have  the  best  means  of   knowing  that 
these  individuals    had  not  been   before 
described,  or  that  I  had  not  rightly  made 
them  out.     No.  38  is  not  the  female  of 
Lampyris  corrusca.     I  have  obtained 
the  sexes  in  coitu,  &  the  female  is  not 
apterous.     No.  41  which  you  mention 
as  a  variety  of  L.  laticornis^  F.  I  have 
found  in  great    numbers  on  shrubs    in 
July,    &    never   in   company   with   the 
laticornis^  No.  42  :  Hence  I  conclude 
it  must  be  distinct,  &  therefore  marked 
it  as  the  ater?  F.     No.   47,   your    S. 
caudata^  stands  in  my  cabinet  as  the 
Silpha  lapponica^   to   Fabricius*   des- 
cription of  which  I   thought  it  corres- 
ponded.    I  cannot  discover  teeth  on  the 
posterior  thighs  of  No.  48,   S,  surina- 
mensis  F.,  as  described  by  Fabricius. 
Is  No.    59    the    same    as    Dermestes 


marmoratus^  Knoch,  in  Melsheimer'& 
catalogue?  No.  66  answers  the  des- 
cription o^  Scarabaeus  Hecate^  Panzer, 
(Faun.  Amer.  Boreal.  Prod[r]omus). 
No.  74,  your  6V:.  relict  us  is  very  common 
in  certain  localities.  On  May  21st  1822 
I  saw  the  ground  covered  with  them  at 
Hoboken,  New  Jersey ;  &  last  summer 
great  quantities  were  exhumed  from  be- 
neath a  dung  hill  in  this  vicinity,  in  all 
their  stages  of  larva,  pupa,  &  imago. 
No.  75  Melolontha  quercina^  Knoch, 
is  very  injurious  to  fruit  trees  yi  June; 
the  larva  is  equally  destructive  to  the 
roots  of  grass.  Can  No.  82  be  a  variety 
of  J/,  varians.  It  has  not  the  ovoid  form 
of  the  varians^  &  seems  nearer  allied 
to  your  tricolor.  Trichius  scaber  dif- 
fuses so  strong  an  odour  that  I  have 
frequently  discovered  it  by  that  alone^ 
when  at  the  distance  of  several  yards. 
The  larva  in  habits  the  trunks  of  decaying 
trees.*  Melolontha  elongata  is  found 
in  profusion  on  oaks  in  June.  To  No. 
91  I  gave  the  name  of  Trox  n  igritus^  & 
to  92  that  of  T,  pulverulent  us.  I  omit- 
ted in  course  No.  22  which  is  my  Cara- 
bus pusillus^  &  No.  33  Elater  pumilus. 
No.  93,  to  which  you  assign  the  name 
of  Tenebrio  barbatulus^  lives  like  the 
molitor  about  stables,  granaries  &c. 
The  larva  devours  corn;  is  elongated, 
depressed,  corneous,  &  of  a  yellow 
colour,  with  6  very  small  legs  at  the  an- 
terior extremity,  &  a  short  tubercle  be- 
neath the  posterior  to  assist  it  in  moving. 
In  the  pupa  the  segments  of  the  ab- 
domen are  produced,  flattened  &  finely 


*Is  7ViVAi»j/rrMtV0/a,  Knoch,  the  Scarabaut tbtnus 
of  DeGeer? 
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serrated,  &  the  tail  bifurcated.     No.  95 
is  the  only  species  of  Meld^  I  have  ever 
discovered ;  it  is  not  uncommon  in  pas- 
tares.     I  cannot  reconcile  the  descrip- 
tions of  Diaperis  viridipennis  with  my 
specimens  of  No.  94.     They  inhabit  be- 
neath the  bark  of  decaying  trees.     To 
99  I  gave  the  name  of  Curculio  hirtus 
in  my  collection.     No.   103  I  have  al- 
ways taken  to  be  the  Megacepha  marm- 
-orata.     No.  106  is  the  Scolytus  cerasi 
of    my     cabinet.      Is     it     not   of   the 
genus  H^lurgus?    No.   11 1  you  have 
marked  as  a  variety  of  Calltd.  fenni- 
cum,      Fabricius    describes  that  insect 
with  violaceous  elytra.     I  had  marked 
1 1 1  as  the  flavum^  F.     In  the  Steno- 
corns  putator^  Peck,   the   2d   and   3d 
joints  of  the  antennas  are  each  termin- 
ated with  one  rigid    spine ;  &  I  agree 
with  you  in  thinking  that  it  is  probably 
distinct  from  the    bidens  &  villosus  of 
Fabricius.     1 70  is  my  Donacia  atten-  " 
uata.  127  Crioceris  {Lemd)  trilineata 
is  found  on  the  vines  of  the  potato  & 
•other   Solani  in  June.      The  eggs  are 
:af!ixed  to  the  leaves,  &  immediately  on 
itheir  being  hatched  the  larvae  enter  the 
'earth.     No.   133  inhabits  the  leaves  of 
the  apple  tree.     The  larva  devours  the 
parenchymatous  substance  of  the  leaf, 
-the  cuticle  remaining  untouched.     Here 
it  changes  to  a  nymph,  &  emerges  from 
its  retreat  only  when  it  has  assumed  the 
imago.     The  larvae  of  130  Imatidium 
nrgus^  feed  upon  the  leaves  of  the  Con- 
volvuli;  those  of  1 3 2,  Cassida  aurichal- 
cea^  on  the  leaves  of  the  sweet  potato,  & 
the  Solatium  dulcamara,     Eumolpus 


auratus  I  have  always  found  on  the  Apo- 
cynum  androscemifolium^  and  Chry- 
somela  trimaculata  on  the  Ascleptas 
syriaca  on  which  plant  the  larva  &  pupa 
of  the  latter  are  also  found.  Coccinella 
g-notatay  &  C.  ahhreviata  inhabit  the 
leaves  of  the  carrot,  from  which  I  have 
obtained  the  larva  &  pupa.  Your  C 
hioculata  is  constantly  found  in  all  its 
stages  on  Xhe  Ligustrum  vulgare.  163, 
your  Colaspis  lO-notata^  I  have  found 
only  upon  the  leaves  of  the  oak.  No. 
175  is  my  Helops  piceus. 

The  marine  shells  which  I  intended 
for  you,  were  unfortunately  mislaid  or 
lost,  &  I  have  delayed  this  letter  in  the 
hopes  of  recovering  &  sending  them  by 
a  private  conveyance.  They  were  not 
of  much  value  for  rareness  or  beauty, 
but  were  such  as  are  common  here,  & 
which  I  can  therefore  replace  in  the 
course  of  the  summer. 

With  sentiments  of  respect, 
Yr.  obed't  friend 

T.  Wm.  Harris. 


[Endorsed  with  the  following  notes 
by  Thomas  Say]  : — 

Malachius  4-maculatus  Fabr. ;  it  is 
certainly  the  3d  j*t.  Fab.  is  right ;  the 
ant*r  tarsi  have  5  very  distinct  joints. 
Mai.  vittatus  some  of  my  spec's  have 
the  anten'a  dusky  at  tip.  Lucanus  paral- 
lelus.  the  fem.  has  the  tooth  somet's 
hardly  obvious.  Calosoma  calida  and 
several  others  Fab.  descr*d  as  apterous 
have  wings. 
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THE  EARLY   STAGES  OF  THREE  COLEOPTERA. 


BY   SAMUEL   H.    SCUDDBR. 


Finding  among  some  old  papers 
notes  of  the  early  stages  of  certain  Col- 
eoptera  imperfectly  known,  I  venture  to 
print  them.  All  the  species  were 
found  upon  sweet  fern. 

MEGILLA   MACULATA. 

The  full  grown  larva  has  the  head  shining 
black,  faint  yellowish  in  centre.  Body  black 
above,  brown  beneath,  except  two  yellow 
spots  on  the  edge  of  the  fifth  abdominal  seg- 
ment; first  thoracic  segment  with  transverse 
yellow  bands  at  front  and  hind  edges;  the 
second  and  third  with  a  yellow  dorsal  stripe; 
second  abdominal  segment,  except  the  mid- 
dle third,  yellow,  fifth  abdominal  wholly 
yellow,  and  the  other  segments  with  a  row 
of  yellow  spots  on  each  side.  Besides  there 
are  twelve  longitudinal  series  of  black  pa- 
pillae, six  on  the  upper  and  six  on  theunder 
surface,  one  to  a  segment  in  each  series, 
those  on  upper  larger  than  those  on  under 
surface,  each  giving  rise  to  a  short  black 
hair. 

The  pupa  is  in  general  black.  Head  with 
a  median  yellow  line.  Thorax  with  a  dorsal 
yellow  stripe,  a  median  transverse  band  and 
a  stripe  at  the  sides  reddish  yellow ;  from 
these  a  dorsal  and  lateral  stripe  of  the  same 
color  pass  backward  and  broaden  in  the  mid- 
dle of  each  segment,  the  first  abdominal  seg- 
ment thus  entirely  reddish  yellow  except  a 
subdorsal  black  spot  on  either  side;  besides 
in  the  interstices  of  the  abdominal  segments 
are  other  minute  yellow  and  black  spots ;  the 
thoracic  appendages  are  black  and  the  mark- 
ings of  the  elytra  of  the  future  imago  cannot 
be  seen ;  ventral  surface  of  abdominal  seg- 
ments white. 

The   hind    legs   protrude    oddly   on 


either  side  of  the  body  beneath  the 
elytra  like  two  side  horns,  and  the  legs- 
of  the  cast  larval  skin  sprawl  about  the 
tail  of  the  chrysalis,  the  last  segment 
being  immersed  therein.  When  quiet, 
the  chrysalis  lies  on  the  surface  of  rest,, 
but  if  disturbed,  it  erects  its  whole  body 
at  right  angles  thereto,  and  then  the 
interstitial  markings  of  the  abdomen  are 
concealed.  One  individual  changed  to 
chrysalis    on    August    24.      (Notes  of 

1859-) 

COCCINELLA     SANGUINEA. 

The  full  grown  larva  has  a  small  black 
head  and  a  dusky  body;  in  the  middle  of 
either  side  of  each  thoracic  segment  is  a 
large  black  spot,  covering  nearly  the  whole 
surface  on  the  first  segment  which  is  bor- 
dered anteriorly  with  dull  orange ;  there  is  % 
dull  orange  dorsal  band  of  irregular  width 
along  the  whole  body,  its  limits  vague,  and 
besides,  on  the  abdominal  segments,  subdor- 
sal, lateral  and  stigmatal  series  of  black  spots, 
one  to  eich  segment;  on  the  sides  of  the 
first  five  abdominal  segments  are  found  some 
dull  orange  spots;  the  body  beneath  is  dusky 
with  a  rather  dull  orange  broad  ventral  band ; 
the  legs  are  black.     Length  9  mm. 

The  pupa  is  in  general  of  a  dusky  yellow; 
the  head  is  black;  thorax  with  a  yellowish 
dorsal  line  and  on  either  side  of  it  at  the 
posterior  edge  of  each  segment  a  black  spot; 
the  first  thoracic  segment  has  also  another 
lateral  black  spot  on  posterior  edge  and  a 
large  black  spot  on  the  front  edge;  the  wings 
and  all  the  thoracic  appendages  are  black 
where  exposed ;  but  otherwise  apparently 
dusky   or  pale  yellow;    the  abdominal   seg- 
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ments  are  dirty  white  or  black  with  yellow- 
ish spots,  the  first  two  segments  having  a 
predominance  of  yellow,  the  others  of  black; 
the  ventral  surface  is  dirty  white  or  yel- 
lowish. 

Two  specimens  changed  to  imago  on 
September  loth  at  Cape  Cod  after  eight 
days  in  pupa.     (Notes  of  1861.) 

The  pupa  is  figured  by  Comstock 
(Rep.  U.  S.  entom.  for  1881,  pi.  18, 
fig.  4)  and  the  larva  by  Cand^ze  (M6m. 
soc.  sc.  Li^ge,  vi,  pi.  6.  fig.  7.).    • 

CHLAMYS   PLICATA. 

The  larva  of  this  beetle  may  be  found 
abundantly  the  last  of  July  and  early 
in  August  hanging  perpendicularly  with 
its  case  from  the  under  side  of  leaves  of 
sweet  fern. 

It  has  an  orange  yellow  body,  deepening 
in  tint  toward  the  tail  with  a  delicate  suffu- 
sion above  of  light  olivaceous  green,  but  the 
head  and  long  legs  are  jet  black,  and  the 
dorsum  of  the  thorax  and  the  parts  above 
the  legs  are  of  a  dark  testaceous.  The  whole 
body  is  sparsely  covered  with  microscopic 
hairs,  and  one  notes  a  depression  in  the 
middle  of  the  dorsum  of  the  last  segment. 

When  taken  from  its  case  the  tail  is 
curled  under  its  body  and  this  is  evi- 
dently its  normal  attitude. 

The  larval  cases  are  from  five  to  six 
millimetres  long  for  the  full  g^own 
creature,  and  at  the  most  about  three 
millimetres  broad.  They  are  smooth 
within  but  externally  rough,  blacky 
oval,  the  oblique  open  end  generally 
minutely  flaring  with  a  more  or  less 
distinct  notch  above  and  below,  and 
especially  below,  fi*r  the  better  use  of 
the  leg^ ;  it  looks  as  if  made  of  black 


papier  mach^  and  is  evidently  formed 
by  accretion,  as  may  best  be  seen  by 
examining  the  under  surface  where  there 
is  an  indistinct  median  groove,  where 
the  bands  of  accretions  on  either  side 
seem  to  have  been  brought  together. 
These  accretions  are  laid  on  apparently 
at  about  ten  or  twelve  times  during  the 
life  of  the  larva,  in  an  oblique  course, 
broadest  on  the  back  and  narrowest  on 
the  ventral  side.  According  to  Riley 
and  Murtfeldt  it  has  as  its  basis  *'a  cov- 
ering of  dark  sticky  excrementitious 
matter  .  .  .  somewhat  bell  shaped,  the 
upper  end  being  largest,  squarely 
docked  and  slightly  depressed  so  as  to 
form  a  circular  rim  around  the  margin" 
which  the  female  constructs  to  cover 
the  ^%%^  and  which  is  cut  away  from 
its  attachments  by  the  larva  when  born 
and  made  the  basis  of  its  movable 
house.  The  manner  of  enlargement 
has  yet  to  be  told. 

The  larva  crawls  with  some  rapidity, 
and  when  it  retreats  within  its  case  it  is 
wholly  beyond  the  deepest  cleft,  the 
claws  of  the  feet  only  projecting  there- 
from. When  one  is  forcibly  removed, 
it  seems  unable  to  get  back  again ;  at 
least  such  as  I  have  experimented  upon 
have  failed  to  do  so,  though  they  tried 
hard  to  do  so  by  going  in  head  fore- 
most;  they  succeeded  in  getting  only 
the  head  and  three  of  the  legs  inside, 
the  length  of  the  legs  appearing  a 
hindrance. 

Before  changing  to  pupa  they  turn 
around  in  the  sac  so  that  the  anal  ex- 
tremity is  toward  the  former  opening, 
which  is  now  closed,  since  in  prepara- 
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tion  for  the  change  they  glue  this  end 
tightly  to  the  surface  of  a  leaf,  and  with 
such  a  superfluity  of  substance  as  to 
make  this  end  of  the  interior  rounded. 

At  first  the  pupa  retains  the  bright  yellow 
color  of  the  larva,  the  eyes  and  tips  of  the 
mandibles  being  black,  and  the  outer  surface 
of  the  legs  and  wings  and  especially  the  in- 
cisures of  the  legs  infuscated.  Afterwards 
when  nearing  the  final  change,  the  pupa  as- 
sumes the  color  of  the  beetle,  a  brilliant  deep 
bronze,  though  the  abdominal  rings,  espec- 
ially at  the  tip,  still  retain  somewhat  of  their 
original  yellow. 

The  pupal  state  lasts  nearly  four  weeks 
in  Massachusetts,  in  one  instance  from 
Aug.  4  to  Aug.  30.  The  pupa  seems 
to  be  free,  moving  at  least  its  head  and 
hinder  legs  with  ease ;  in  the  change 
the  old  skin  is  thrown  off"  as  a  thin 
transparent  pellicle,  which  looks  as  if 
only  large  enough  to  cover  the  end  of 
the  abdomen,  while  the  old  larval  skin 
may  be  discovered  packed  tightly  away 
next  the  old  opening.  By  using  its 
jaws  upon  the  end  of  the  case  with 
which  they  are  in  contact,  the  enclosed 
beetle  succeeds  in  making  little  trans- 
verse cuts  around  the  former  bottom  of 
the  sac  until  finally  the  old  egg-covering 
with  a  little  more  is  lifted  at  the  single 
part  of  the  bitten  circle  remaining  as  at 
a  hinge,  and  the  beetle  presents  himself 
with  all  his  fresh  beauty  to  the  world. 

I  once  found  on  July  15  a  case  glued 
to  a  fern  leaf,  and  noticing  a  series  of 
fine  holes  around  the  glued  end  I  opened 
it  and  discovered  the  larva  in  position 


for  change  to  pupa,  but  lying  against  its 
middle  the  pupa  of  a  hymenopterous 
parasite  of  a  uniform  light  amber  color 
with  deep  amber  eyes  and  about  1.75 
mm.  long.  Five  days  later  I  noted 
change  in  color  and  discovered  that  the 
body  of  the  Chlamys  larva  was  simply 
crammed  with  similar  hymenopterous 
pupae,  twenty-three  in  all ;  three  days 
later  they  emerged,  but  unfortunately 
were  never  determined  and  are  now 
lost.  When  the  pupae  had  gained  their 
color,  however,  the  dorsal  portions  of 
the  abdominal  segments  were  very  dark 
brown,  almost  black,  with  a  few  indis- 
tinct transverse  yellowish  streaks  and  a 
similar  streak  across  the  thorax  just 
behind  the  head ;  there  are  three  ocelli 
in  a  row  on  the  top  of  the  head  between 
the  eyes  ;  the  hind  legs  just  reach  the 
tip  of  the  abdomen  but  the  other  legs, 
like  the  hind  legs  appressed  to  the  sides 
of  the  body,  are  short. 

Other  larval  cases  similarly  attacked 
were  found  where  the  parasites  had  left 
the  case  ragged  at  the  end  opposite  to 
the  glued  part  where  they  had  made 
their  escape. 

There  are  apparently  at  least  two 
broods  of  this  beetle  which  I  have  found 
in  the  latter  part  of  July  and  in  the 
latter  part  of  August  and  early  in  Sep- 
tember. Probably  the  beetles  hiber- 
nate.    (Notes  taken  in  1S59-1S61.) 

The  larva  and  its  case  are  figured  by 
Riley  (Rep.  ins.  Missouri,  vi,  fig.  37 
on  p.  130). 
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A  PARASITE   OF  THE   FALL  WEB-WORM. 


BY  C.  H.  TYLER  TOWNSEND,  LAS  CRUCES,  N.  M. 


In  this  vicinity  the  cottonwoods 
{Populus  fremontei)  begin  to  be  in- 
fested with  the  Fall  Web-worm  {Hy- 
phaniria  cunea)  about  the  first  of  July. 
On  July  28  I  placed  an  entire  nest  of 
good-sized  web-worms  in  a  breeding 
cage.  Aug.  19  quite  a  number  of 
moths  had  emerged,  and  one  specimen 
of  the  Tachinid  parasite  described 
below.  The  earth  was  full  of  the  web- 
worm  cocoons  and  pupae,  only  a  few 
stray  ones  having  been  formed  in  the 
leaves  and  twigs.  The  moth  is  the 
pure,  snow-white  form,  with  the  thighs 
yellowish.  Aug.  25  three  more  speci- 
mens of  the  Tachinid  were  secured. 
The  following  is  a  description  of  the 
latter. 

Meigenia  hyphantriae  n.  sp.  $ ,    Silvery- 
cinereous,  and  black.      Eyes  dark  brown,  ex- 
tending  not  quite  so  low  as  the  vibrissae, 
thinly   hairy  on    lower  portions;    front    at 
vertex  about  one-third  the  width  of  head,  a 
little  wider  at  base  of  antennae,  somewhat 
prominent,  silvery  on  sides  with  a  cinereous 
shade ;  frontal  vitta  narrow,  not  one-fiflh  the 
width   of  front,  dark  brown,  the  prongs    on 
sides  of  ocelli  rather  faint,  ochreous;  frontal 
bristles   moderately   strong,  three    posterior 
ones     inclined     bac^cward,    others     inward, 
decussate  except  the  divergent  lower  ones 
which  extend  as  far  down  as  base  of  third 
antennal  joint;  two  orbital  bristles  on  each 
side;   face  and  cheeks  silvery,  face  strongly 
receding,    facial     depression     rather    wide, 
facial  ridges  bristly  for  some  distance  above 
the  vibrissae   which   are  decussate  and   in- 
serted  considerably  above  the  oral  margin ; 


sides  of  face  moderately  wide,  bare;  cheeks 
moderately  narrow,  bare,  except  bristles  on 
lower    border;     antennae    a    little    shorter 
than  face,  first  two  joints   rufous,  first  joint 
very  short,  second   slightly  elongate,  third 
narrow,  black,  rufous    at  base,  about   three 
times  as  long  as  the   second;   arista   black, 
microscopically,    pubescent,     rather     long» 
thickened  for  one-third  its  length,  apparently 
2-jointed,  the  second  joint  short;    proboscis 
rufous,  but  little  extended,  fleshy,  apparently 
very  short,  labella  large,  flavous  or  rufous ; 
palpi  well  developed,  slender,  nearly  cylin- 
drical, flavous  or  rufous, black  hairy;  occiput 
gray  or  cinereous,  with  whitish  hair,  except 
a  wide  black  vitta   from   vertex,  to  center, 
orbital  margins  fringed  with  black  bristles. 
Thorax  narrower  than  head  and  abdomen, 
widest  in  front,  silvery,  shaded  with  cinere- 
ous   above,  with    two   narrow    well-defined 
black  vittae  and  a  lateral  interrupted  one, 
bristly  and  hairy;  scutellum  cinereous,  with 
an  apical  very  short,  weak,  decussate  pair  of 
bristles,  a  sub-apical  decussate  pair  of  macro- 
chaetae  extending  to  base  of  third  abdominal 
segment,  two   lateral   and    a  discal    pair    of 
macrochaetae ;    humeri  and  pleurae  silvery, 
bristly.    Abdomen  rather  conical  in  outline, 
short,  stout,  first  segment  a  little  shortened, 
macrochaetae  only  marginal;   first  segment 
black,  without    macrochaetae;    second    and 
third   broadly   silvery  at  base,  blackish   on 
posterior  border;  second  with  a  median  pair 
of  macrochaetae,  and  a   single  lateral  one ; 
third  with  eight   macrochaetae;  anal  more 
yellowish  at  base,  armed  with  macrochaetae 
and  bristles  above  and  below.     I-'Cgs  black, 
coxae    and    femora    silvery,  tibiae    slightly 
so,  femora    and    tibiae    bristly,  hind    tibiae 
with  a  fringe  of  bristles  on  outer  edge;  claws 
and  pulvilli  a  little  elongate.      Wings  rather 
broad,  longer  than    the    abdomen,  without 
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costal  spine,  grayish-hjaline,  opaque  gray  at 
base ;  apical  cell  very  narrowly  open  at  some 
distance  before  the  apex  of  the  wing ;  fourth 
vein  bent  at  an  angle  without  stump  or 
wrinkle,  the  bend  not  sharp,  apical  cross- 
vein  a  little  concave ;  hind  cross-vein  curved, 
nearer  to  bend  of  fourth  vein;  third  vein 
spined  at  base;  tegulae  white,  halteres  yel- 
lowish gray. 

9 .  Differs  as  follows  :  Front  nearly  one- 
half  the  width  of  head;  frontal  vitta  broad, 
occupying  one-third  of  frontal  width  ;  three 
orbital  bristles  (on  one  side,  on  the  other 
side  only  two) ;  eyes  more  distinctly  hairy, 
especially  on  upper  portions;  claws  and 
pulvilli  hardly  shorter. 

Length  of  ^  6  mm. ;   wing  5J  mm.     ? 
7  mm. ;  wing  6  mm. 

Described  from  three  $  specimens, 
and   one     9 »  bred   from   chrysalids   of 


Hyfhantria  cunea^  Las  Cruces,  New 
Mexico.  This  species  is  best  located  in 
Meigenia.  The  face,  however,  is  not 
almost  perpendicular,  the  abdomen  is 
short  and  stout,  and  the  macrochaetae 
are  only  marginal  unless  on  the  anal 
segment.  It  cannot  be  referred  to 
Mystacella,^  which  has  the  eyes  more 
decidedly  hairy. 


Note  on  Phorocera  promiscua  Towns. 
Psyche,  v.  6, 84.  This  species  was  wrongly 
referred  to  Phorocera,  my  reason  for  the  ref- 
erence being  that  the  facial  ridges  are  bristly 
for  fully  half  their  extent.  But  the  eyes  are 
very  indistinctly  hairy,  the  species  agreeing 
in  this  and  its  other  characters  with  Mei- 
genia. It  will  be  best,  I  believe,  to  refer  to 
it  as  Meigenia  promiscua  Towns. 


NOTES   ON  BOMBYCID   LARVAE.— III. 


BY  HARRISON  G.  DYAR,  NEW  YORK,  N.  Y. 


SCHIZURA  EXIMIA  Grote. 

1882.  Oedemasia  eximia  Grt.,  Bull.  U.  S. 
geol.  &  geog.  surv.  terr. ,  Hayden,  6,  275. 

1891.     Thaxter,  Can.  ent.,  XXIII,  34. 

I  have  for  some  time  considered  this  spe- 
cies improperly  referred  to  Oedemasia ^  but  I 
have  never  found  the  larva.  Dr.  Thaxter, 
however,  has  bred  it,  and  writes  me  as  fol- 
lows:  '^Oedemasia  tx/m/a  resembles  Coelo' 
dasys  leptinoides*  in  coloring,  but  structur- 
ally is  perhaps  more  like  biguttatus  {ifo- 
meae).  When  at  rest  it  is  greatly  hunched 
anteriorly,  and  the  furcate  prominence  on 
segm.  4  is  very  long.  I  should  say  it  was 
surely  a  Coelodasys"  {^=Schizura). 

I  would  place  it  next  to  .S.  leptinoides  and 
near  lanassa. 
ScHizuRA  BADIA  Packard, 

1864.  Oedemasia  badia  Pack.,  Proc.  ent. 
soc.  Phil.,  Ill,  361. 

*  Described  in  Ent.  amer.,  vol.  6,  p.  430. 


Larva.  I  have  found  this  larva  on  Vibur- 
num lentago,  and  it  is  certainly  not  an  Oede- 
masia. It  is  without  the  red  hump  and  black 
tubercules  of  O,  concinna,  the  body  being 
smooth,  with  dorsal  processes  on  the  ist, 
4th,  and  8th  abdominal  segments;  the  sides 
of  the  thoracic  segments  are  green,  but  the 
usual  V-shaped  mark  is,  I  believe,  absent.  I 
have  not  been  able  to  obtain  the  larva  re- 
cently for  more  careful  description. 

Oedemasia  salicis  Hy.  Edw. 

1876.  Heterocampa  salicis  Hy.  Edw., 
Proc.  Cal.  acad.  sci.,  VII,  121. 

Larva.  Third  stage.  Head  black,  with  a 
few  short  hairs;  cervical  shield  bisected, 
black,  as  is  the  anal  plate.  Body  yellow, 
with  short  pale  hairs  growing  from  black 
tubercles;  joint  5  has  a  slight  dorsal  hump 
somewhat  orange  tinted,  and  with  four 
smooth  black  tubercles,  these  being  part  of  a 
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transverse  row  of  eight  which  each  segment 
bears;  joint  13  has  a  double  row.  The  tu- 
bercles are  not  exactly  in  line,  the  two  dorsal 
ones  being  placed  anteriorly  to  the  others. 
Faintly  indicated  geminate  subdorsal  and 
lateral  brown  lines;  thoracic  feet  dark; 
length  12  mm. 

Fourth  stage.  Head  mahogany  red  more 
or  less  shaded  with  black;  furnished  with 
short  hairs;  jaws  black.  Body  yellow,  a 
single  dorsal  and  geminate  subdorsal,  and 
lateral  interrupted  pale  brown  lines.  Black 
tubercles  as  in  the  previous  stage,  but  more 
elongated,  the  dorsal  ones  on  the  hump  and 
the  subdorsal  ones  on  joints  3  and  4  especially 
so.  There  is  also  a  slight  hump  on  joint  I3 
with  two  elongated  tubercles.  Besides  the 
four  tubercles  on  each  side  are  two  more 
above  the  bases  of  the  legs.  The  lines  are 
obsolete  behind  joint  ix,  and  the  arrange- 
ment of  the  tubercles  is  confused.  Cervical 
shield  elevated,  bisected ;  feet  and  anal  plate 
black.  Venter  pinkish.  The  anal  pair  of 
feet  are  held  elevated. 

As  the  stage  advances  the  geminate  brown 
lines  become  filled  in  with  white,  and  a  nar- 
row, interrupted  brown  line  appears  between 
the  dorsal  and  subdorsal  lines  and  between 
the  subdorsal  and  lateral  lines.  The  hump 
on  joint  5  has  a  decided  rose  tint. 

Fifth  stage.  As  in  the  preceding  stage, 
but  the  black  tubercles  are  still  more  pro- 
longed, especially  the  subdorsal  ones  and 
the  dorsal  on  joint  5.  The  hump  on  joint  5 
is  rose  color,  that  on  joint  13  yellow;  the 
lines  are  black,  except  those  that  last  ap- 
peared, which  are  brown,  the  geminate  ones 
filled  in  with  white,  and  all  interrupted  at 
the  humps  and  obsolete  on  joint  13.  Anal 
feet  yellow,  black  at  their  bases. 

Food  plant.  Maple  {Acer^.  Larvae  from 
the  Yosemite  Valley,  California,  in  August. 

I  did  not  succeed  in  obtaining  any  moths 
from  these  larvae,  as  the  stage  ride  out  of  the 
valley  was  more  than  they  could  endure ;  but, 
from  a  comparison   with   Mr.  Edwards'  de- 


scription, there  is  no  doubt  that  they  are  O. 
salicis. 

This  species  is  the  California  representa- 
tive of  the  Eastern  O.  concinna  Sm.  Abb.,^ 
but  seems  specifically  distinct. 

Hetbrocampa  guttivitta  Walher. 

1855.  Cecrita  guttivitta  Walk.,  Cat.  Brit, 
mus.,  V,  992. 

1890.  Cecrita  guttivitta  Packard,  Proc. 
Bost.  soc.  nat.  hist.,  XXIV,  543. 

Larva.  Closely  allied  to  Heterocampa 
binudata  Walk.,  which  I  have  elsewhere  de- 
scribed.* Dr.  Packard  has  described  the 
present  species,  but  the  larvae  that  I  have 
seen  do  not  agree  with  his  description.  I 
give  the  last  two  stages. 

Fourth  stage.      Head   higher  than   wi*de, 
conoidal  in  outline,  flat  in  front;  pale  green- 
ish, a  curved  band  from  the  vertex  to  anten- 
nae dark  crimson,  centered   with    and  bor- 
dered posteriorly  by  whitish.     Labrum  and 
antennae  yellow;  jaws  red  brown;  width  2.1 
mm.   Body  thickest  at  joint  8  when  at  rest; 
feet  normal,  the  anal  pair  elevated;  on  the 
anterior  edge  of  joint  2  is  a  yellow  line  con- 
taining two  brown  points,  which  apparently 
represent  horns  of  a  previous  stage.     (In  H. 
hiundata  the  horns  are  present  at  this  stage.) 
A  narrow  white  dorsal  line,  edged  with  black 
on  joints  2  and  3,  obsolete  on  joint  13;  a 
yellow,  subdorsal  line  fading  out  anteriorly 
on  joint  3,  edged  inwardly  with  dark  brown 
on  joints  12  and  13,  and  with  white  outwardly 
on  the  anal  plate,  narrowly  and  obliquely  in- 
terrupted on  the  anterior  part  of  joint   11. 
Between   these  two  lines  on  each  side  is  a 
supplementary  dorsal  line,  which  starts  from 
the  dorsal  line  on  joint  5,  and,  running  par- 
allel to  it,  joins  it  again  on  joint  8,  imme- 
diately  leaving   it  and  running  to  the  sub- 
dorsal  line  which  it  joins  on  joint  11,  just 
posterior  to  the  interruption.     Faint  traces  ot 
a  yellow  stigmatal  line.    The  green  of  the 

*  By  error  as  H.  subroiata  'Harv.,  Ent.  amer.,  VI 
aop. 
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body  is  speckled  with  small  black  spots  on 
the  sides  and  on  the  back  of  the  anterior  seg- 
ments. Feet  yellowish,  the  anal  pair  white 
with  a  narrow,  longitudinal  black  line,  and 
tipped  with  yellow. 

Fifth  stage.  W idth  of  head  3.3  mm .  Ver- 
tical lines  geminate,  somewhat  pulverulent 
on  a  white  ground;  color  green,  labrum 
whitish,  mouth  parts  purple-red ;  ocelli  black  ; 
cervical  shield  narrowly  yellow  in  front, 
smooth,  without  tubercles.*  The  body  is 
marked  as  before,  the  dorsal  lines  white,  the 
subdorsal  yellow,  the  stigmatal  absent.  In 
one  example  the  lines  were  partly  obsolete 
especially  in  the  fourth  stage.  As  the  pres- 
ent stage  advances  white  shades  appear  in 
the  space  enclosed  by  the  anterior  supple- 
mentary dorsal  lines  and  below  the  subdor- 
sal line  on  joint  13  while  the  subdorsal  line 
becomes  partly  white.  The  lateral  region  of 
the  body  is  dark  green  with  purple  dots,  the 
dorsal  region  yellowish  green  with  a  general 
faint  white  shading.  On  one,  a  pink  spot 
appeared  in  the  subdorsal  band  on  joint  7. 

Cocoon.  The  larvae  enter  the  ground  and 
spin  an  extremely  slight  web  of  silk. 

Pupa.  Of  normal  shape,  cylindrical,  the 
body  punctured  and  cases  creased ;  antennae 
cases  prominent.  The  cremaster  consists  of 
two  parallel  spines,  twisted  a  little  near  the 
«nd  and  barbed,  each  bearing  two  little  spurs 
the  anterior  one  pointing  inward,  the  poster- 
ior one  outward.  A  curved  row  of  six  sub- 
cubical  granulations  is  situated  at  the  pos- 
terior edge  of  the  thorax.  Color  shining 
mahogany  red,  darker  on  the  cases.  Length 
19  mm;   width  5  mm. 

The  species  is  occasionally  double-brooded 
and  the  winter  is  passed  in  the  pupa  state. 

Food  plants.  Oak  (^uercus)y  Witch-hazel 
{//amamel/s)i  Hickory  {Carya)^  Chestnut 
{Castanea)  and  Birch  {Betula). 

Larvae  from  Dutchess  and  Ulster  counties, 
N.  Y. 


Dryopteris  rosea  Walker. 

1855.  Walk.,  Cat.  Brit,  mus.,  V,  1164.  Dre- 
pana. 

1887.  Grote,  Can.  ent.,  XIX,  50. 

1888.  Dyar,  Ent.  amer.,  IV,  179. 

1890.  Packard.  Proc.    Bost.  soc.  nat.  hist., 
XXIV,  489. 

This  species  is  double  brooded.  The  moths 
of  the  first  brood  appear  about  the  middle  of 
June  and  from  eggs  laid  by  them  the  sum- 
mer larvae  are  produced  which  develop  into 
moths  towards  the  end  of  August.  The  sec- 
ond brood  of  larvae  hibernate  exposed  on  the 
stems  of  the  food  plant  in  the  fourth  or  fifth  lar- 
val stages  and  complete  their  transformations 
in  the  following  spring,  emerging  as  perfect 
insects  in  June.  There  appear  to  be  six 
stages. t  There  is  not  much  change  in  col- 
oration except  that  during  hibernation  the 
color  is  of  a  uniform  brown,  resembling  the 
color  of  the  twigs  of  the  food  plants,  and  at 
maturity  it  is  very  variable,  often  decidedly 
greenish,  resembling  the  leaves  upon  which 
the  larvae  rest.  I  have  already  noted  how 
the  larvae  are  protected  from  observation  in 
their  early  stages. 

The  cocoon  is  formed  of  silk  inside  of  the 
rolled  edge  of  a  leaf. 

The  pupa  is  cylindrical,  a  little  flattened 
ventrally;  eyes  and  wing  cases  prominent; 
blunt  at  both  ends,  the  head  almost  square; 
the  abdominal  segments  not  tapering  but  the 
last  square  and  blunt.  Cremaster  a  short 
thick  rounded  prominence  which  is  smooth. 
The  body  is  punctured  dorsally,  the  wing 
cases  finely  creased.  Color  brownish  yellow, 
the  head,  thorax  and  anal  segment  heavily 
shaded  with  blackish  brown  while  the  cases 
and  back  are  also  shaded,  but  less  heavily. 
Eyes  black;  spiracles  dark  brown.  Length 
II  mm.;   width  4  mm. 

Food  plants  —  Viburnum  aceri/olium^  V. 
lentago  and  V.  dentatum. 

Not  uncommon  on  its  food  plants  in  Dutch- 
ess and  Ulster  Counties,  New  York. 


*  DifTeriog  markedly  from  Dr.  Packard's  description- 


tSee  Psyche,  vol.  5,  page  421. 
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BIBLIOGRAPHICAL  NOTES.— I. 

BY   SAMUEL   HENSHAW. 

BioLOGiA    Centrali-Americana.  —  DlP- 

TBRA.    Vol.  I.  Bjr  Charles  Robert  von  Osten 

Sacken. 

gen,    sp. 

Cecidomyidae,  1886,  pt.  49,  p.  i.  i  i 

Mjcetophilidae,  1886,  pt.  49*  p*  1-2.  3  6 

Bibionidae,  1886,  pt.  49,  p.  2-5.  3  22 

Simulidae,  1886,  pt.  49,  p.  5*  <  3 

Blepharoceridae,  1886,  pt.  49,  p.  5I  i  i 

Culicidae,  1886,  pt.  49,  p.  5>6.  2  5 

Tipulidae,  1886,  pt.  49,  p.  6-20.  12  38 

Rhyphidae,  1886,  pt.  49,  p.  20-22.  i  i 

Stratiomyidae,  1886,  pt  49-50,  p 

22-43.  27  92 

Tabanidae,  1886,  pt.  50-51,  p.  43-60.  8  74 

Chiromyzidae,  1886,  pt.  51,  p.  60.  i  i 

Leptidae,  1886,  pt.  51,  p.  60-62.  3  13 

Xylophagidae,  1886,  pt.  51,  p.  62-63.  i  2 
Acanthomeridae,  1886,  pt.  51,   p. 

63-68.  2  3 

Midaidae,  1886,  pt.  51-52,  p.  68-73.  2  17 

Nemestrinidae,  1886,  pt.  52,  p.  73-74.  2  3 
Bombylidae,    1886-87,  P^-    52-55i 

p.  75-162.  24  107 

Therevidae,  1887,  pt.  55,  p.  X62-163.  2  7 

Cyrtidae,  1887,  pt.  55,  p.  163-167.  6  8 

Asilidae,  1887,  pt.  55-57,  p.  167-213.  39  167 
Dolichopodidae,  1887,  pt.  57,  p. 

213-214.  4  12 

Empidae,  1887,  pt.  57,  p.  214-216.  2  10 

The  above  enumeration  of  147  genera  and 
593  species  includes,  in  addition  to  those 
contained  in  the  descriptive  part  of  the  work, 
all  previously  recorded  from  Mexico  and 
Central  America. 

Species  of  the  following  genera  are  fig- 
ured : — 

Tipulidae,  —  Epiphragma,  i.  *Tan3r- 
premna,  i. 

Stratiomyidae. — Hermetia,  i. 

Tabanidae. — Chrysops,  i.    Tabanus,  i. 

Acanthomeridae, — Acanthomera,  3. 

Bombylidae, — Anthrax,  2,  3.  Aphoeban- 
tus,  3.     Argyramoeba,  2.     Eclimus,  3.    Exo- 


prosopa,  I.  Hyperalonia,  i,  2.  *l8openthes, 
2.  ♦Lepidanthrax,2.  Pantarbe8,3.  *Stonyx, 
2. 

Cyrtidae, — Ocnaea,  3. 

Asilidae. — ♦Cophura,  3.  Diogmites,  3. 
Laphria,  3.  Lastaurus,  3.  Mallophora,  3. 
Proctacanthus,  3. 

The  three  plates  contain  66  figures  of  50 
species ;  new  genera  are  marked  (♦) ;  the 
figure  following  the  name  of  the  genus  de- 
notes the  number  of  the  plate. 

CLOUDS   OF  INSECTS. 

'  On  the  night  of  Aug.  27th,  Hornellsville, 
N.  Y.,  was  visited  by  a  vast  shoal  of  insects 
which  came  from  the  south,  and,  as  long  as 
observed,  moved  in  a  northerly  direction. 
They  made  their  appearance  about  sunset  and 
on  the  following  morning  they  had  entirely 
disappeared.  They  were  minute  in  size,  pos- 
sessed four  membranous,  glossy  wings,  and 
the  abdomen  was  separated  from  the  thorax 
by  a  narrow  constriction.  They  probably 
belonged  to  the  same  order  as  the  bees  and 
wasps.  The  afternoon  precedihg  the  even- 
ing of  their  appearance  was  sultry  and  op- 
pressive, and  the  sky  was  unclouded.  Just 
before  dusk  a  vast  mound-like  cloud  became 
visible  south  of  the  city.  It  had  an  apparent 
altitude  of  about  two  thousand  feet  and  was 
of  the  cumulus  type.  It  shone  with  a  rosy, 
semi-metallic  lustre  due  to  reflections  from 
the  western  sky.  A  few  minutes  later  the 
insects  began  to  come  from  the  direction  of 
the  cloud.  It  would  be  impossible  to  esti- 
mate their  numbers.  Probably  there  were  at 
least  hundreds  of  millions.  There  were 
places  where  they  flew  as  thick  as  hail,  and 
like  hail  in  a  common  direction.  When  they 
had  fully  arrived  the  electric  lights  became 
the  chief  centres  of  their  activity.  They 
swarmed  the  stores  and  flew  about  the  lights 
until  exhausted,  when  they  fell  to  the  floors 
in  such  numbers  that  they  were  swept  up  by 
the  merchants. 

Hornellsville  is  situated  in  a  valley  extend- 
ing approximately  north   and   south.     Now 
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one  remarkable  fact  about  this  occurrence 
was  that  these  insects  occupied  a  limited  belt 
in  the  centre  of  the  valley,  and  did  not  ex- 
tend to  the  elevated  portions  of  the  town  on 
either  side.  There  were  no  insects  about  the 
electric  lights  on  the  hillsides,  and  farther 
down  in  the  valley  the  lights  were  fre- 
quented only  by  Lepidoptera.  Where  the 
small  insects  were  most  abundant  the  Lepi- 
doptera were  wanting.  Probably  the  small 
insects  drove  them  away.  Looking  from  the 
hillsides  a  cloudy  phosphorescence  was  seen  to 
extend  over  the  city  in  an  irregular  sheet, 
with  here  and  there  patches  and  protuber- 
ances rising  high  above  the  common  mass. 
Comparing  the  position  of  this  cloud  at 
different  times  from  seven  until  ten  o'clock, 
it  was  evident  that  the  centres  of  maximum 
density  were  moving  northward,  i.  e.,  in  the 
same  direction  that  the  insects  moved  in  the 
early  part  of  the  evening.  There  was  no 
perceptible  moisture  in  the  air  so  that  this 
cloud  could  not  be  attributed  to  mist.  It  must 
have  been  caused  by  the  reflection  of  the 
city  lights  upon  the  glossy  wings  of  these 
insects. 

Prof.  D.  A.  Saunders  tells  me  that  a  very 
similar  cloud  passed  over  Alfred  Centre,  a 
village  about  twelve  miles  southwest  of  Horn- 
ellsville,  on  the  evening  of  August  16.  The 
insects  in  this  case  were  flying  ants  with  de- 
ciduous wings,  so  that,  after  the  cloud  had 
passed,  their  wings  were  found  very  abund- 
antly scattered  over  the  ground.  This  cloud 
made  its  appearance  about  sunset  and  had 
passed  over  by  dark.  It  came  from  a  steep 
hill  overlooking  the  town  and  swept  across 
the  town  in  a  narrow  belt,  leaving  the  upper 
and  lower  parts  unmolested.  He  has  ob- 
served other  clouds  during  the  year  in  Flor- 
ida, and  says  the  inhabitants  there  are  quite 
familar  with  them.  A  rather  remarkable 
cloud  of  this  kind  was  particularly  observed 
by  him  in  the  month  of  May  at  Sisco,  Flu. 
The  insects  on  this  occasion  were  large,  and 
had  very  glossy  wings.  The  cloud  began 
about  eight  o'clock  in  the  morning  and  lasted 


for  half  an  hour.  They  seemed  to  rise 
from  a  fiat  meadow  densely  overgrown  with 
grass.  They  ascended  to  an  altitude  of  about 
twenty  feet,  and  continued  the  rest  of  their 
course  in  a  horizontal  direction.  The  cloud 
seems  to  have  been  confined  chiefly  to  a 
twenty-acre  lot  and  did  not  pass  to  adjacent 
parts.  It  was  a  warm,  bright  day,  and  the 
reflection  of  light  upon  their  wings  gave  the 
cloud  a  striking  resemblance  to  a  snowstorm. 
Their  wings  were  deciduous,  and  neighbor- 
ing pools  were  pretty  much  covered  with 
them.  J.  Lawton  Williams. 

Notes. — The  Royal  Society  of  New  South 
Wales  offers  a  prize  of  the  Society's  medal 
and  £25  for  the  best  essay  containing  the  re- 
sults of  original  research  on  the  injuries 
occasioned  by  insect  pests  upon  introduced 
trees,  the  essay  to  be  sent  in  before  May  i, 
1893.  '^^^  competition  is  in  no  way  con- 
fined to  residents  in  Australia,  but  is  open 
without  restriction  to  all. 

In  Nature  Notes  for  August  Mr.  R.  T. 
Lewis,  on  the  authority  of  a  correspondent 
in  whose  trustworthiness  he  has  entire  confi- 
dence, gives  a  curious  account  of  the  appre- 
ciation with  which  the  song  of  the  Cicada  is 
heard  by  insects  other  than  those  of  its  own 
genus.  The  correspondent  has  frequently 
observed  in  Natal  that  when  the  Cicada  is 
singing  at  its  loudest,  in  the  hottest  portion 
of  the  day,  it  is  attended  by  a  number  of 
other  insects  with  lovely,  gauze-like,  irides- 
cent wings,  whose  demeanour  has  left  no 
doubt  on  his  mind  that  the  music  is  the  at- 
traction. The  Cicada,  when  singing,  usually 
stations  itself  upon  the  trunk  of  a  tree  with 
its  head  uppermost,  and  the  insects  in  ques- 
tion, to  the  number  sometimes  of  fifteen  or 
sixteen,  form  themselves  into  a  rough  semi- 
circle at  a  short  distance  around  its  head. 
During  a  performance  one  of  the  insects  was 
observed  occasionally  to  approach  the  Cicada 
and  to  touch  it  upon  its  front  leg  or  antennae, 
which  proceeding  was  resented  by  a  vigorous 
stroke  of  the  foot  by  the   Cicada,   without, 
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however^  any  cessation  of  its  song.  The  in- 
sects composing  the  audience  are  extremely 
active ;  and  so  wary  that  they  take  flig:ht  at 
the  least  alarm  on  the  too  near  approach  of 
any  intruder.  Some  of  them,  however,  have 
been  captured;  and  on  examination  these 
**proved  to  belong  to  the  same  family  as  that 
most  beautiful  of  British  insects  —  the  lace- 
wing  fly,  which,  indeed,  they  closely  resem- 
ble except  as  to  size,  their  measurement 
across  the  expanded  wings  being  a  little  over 
two  inches;  they  have  since  been  identified 
by  Mr.  Kirby  at  the  British  Museum  as 
Nothochrysa  giganteaJ'* — Nature, 

PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGB  BNTOMOLOGICAL  CLUB. 

10  October,  1890. — The  155th  meeting  of 
the  Club  was  held  at  156  Brattle  St.  Mr.  S. 
H.  Scudder  was  chosen  chairman. 

The  meeting  was  devoted  almost  entirely 
to  informal  remarks.  Among  other  topics 
Mr.  S  H.  Scudder  discussed  further  damage 
by  white  ants  in  New  England.  Referring 
to  remarks  made  by  him  at  a  previous  meet- 
ing on  the  injuries  to  geranium  cuttings  in 
the  forcing  houses  attached  to  Mt.  Auburn 
cemetery,  and  to  an  article  in  the  Canadian 
entomologist,  by  Dr.  H.  A.  Hagen,  on  their 
abundance  in  Cambridge,  he  proceeded  to 
describe  the  injuries  done  by  Termes flavipBS 
to  tree  ferns  growing  in  tubs  at  the  Botanic 
Garden  in  Cambridge,  as  well  as  to  the  tubs 
themselves.  This  had  been  pointed  out  to 
him  by  Mr.  F.  A.  Quinn  and  Mr.  Cameron 
of  the  Botanic  Garden.  He  suggested  the 
practicability  of  using  staves  for  the  tubs 
made  of  galvanized  iron,  or  some  such  ma- 
terial, in  place  of  wooden  ones.  (See  Psy- 
che, 1891,  V.  6,  p.  X5.) 

Mr.  Scudder  also  called  attention  to  the 
issue  of  a  work  on  the  genus  Ornithoptera 
by  Robt.  H.  F.  Rippon. 

Mr.  J.  H.  Emerton  exhibited  a  few  sketches 
oi  A.  polyphemus  in  process  of  expansion. 

12  December,  1890. — ^The  158th  meeting  of 
the  Club  was  held  at  156  Brattle  St.  Mr. 
S.  Henshaw  was  chosen  chairman. 


Mr.  Henshaw  read  a  letter  from  Mr.  Mann 
in  relation  to  vol.  4  of  Psyche,  action  on 
which  was  necessarily  postponed  on  account 
of  the  absence  of  a  quorum. 

Mr.  S.  H.  Scudder  read  the  first  of  a  series 
of  letters  from  Dr.  T.  W.  Harris  to  Mr.  Thos. 
Say,  and  the  latter's  reply.  These  letters 
will  be  published  later  in  Psyche  (See  v.  6, 
pp.  57-6o). 

9  January,  1891. — ^The  159th  regular  meet- 
ing and  15th  annual  meeting  (since  incorpo- 
ration) was  held  at  156  Brattle  St.  Mr.  S. 
H.  Scudder  was  elected  chairman. 

The  annual  reports  of  the  secretary  and  of 
the  retiring  librarian  were  accepted  and 
ordered  to  be  placed  on  file. 

The  annual  report  of  the  treasurer  was  pre- 
sented and  referred  to  the  auditors. 

Owing  to  the  absence  of  a  quorum  the  reg- 
ular election  of  officers  was  postponed. 

Mr.  S.  H.  Scudder  then  read  the  annual 
address  of  retiring  President  Wood  worth. 
The  address  was  entitled  ''On  the  relations 
between  scientific  and  economic  entomol- 
ogy," and  will  be  published  in  full  in  Pysche 
(See  V.  6,  pp.  19-21). 

Mr.  Scudder  stated  that  by  request  of  Mr. 
F.  Bolles  he  had  recently  examined  the  con- 
tents of  the  stomach  of  three  golden  winged 
woodpeckers  {Colaptes  auratus)  which  he 
found  to  consist  almost  entirely  of  the  re- 
mains of  ants  of  several  species.  Consider- 
able discussion  followed  w^ith  regard  to  the 
insect  food  of  several  other  birds,  notably  the 
English  sparrow  (^Passer  domesticus)  and 
also  the  kingfisher  (Ceryle  alcyon)  and 
kildeer  and  golden  plovers.  It  seemed  to  be 
the  general  opinion  that  insects  eaten  by 
birds  would  be  better  preserved,  owing  to  the 
chitine  in  their  composition,  than  seeds, 
berries,  and  other  more  soluble  material,  so 
that  when  a  bird  had  eaten  any  insects,  un- 
less it  was  shot  immediately  after  its  meal, 
,  the  insect  remains  would  appear  in  excess. 

The  second  letter  from  Dr.  Harris  to  Mr. 
Say,  and  the  latter's  reply  was  read  (See 
Psyche,  v.  6,  pp.  121-123). 
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Samuel  Henshaw,  Treas.. 

Cambridge,  Mass. 

FOR  SALh. 

Ceylon,  Java,  Borneo  and  New  Guinea  Insects, 
especially  Lepidopiera  and  Coleoptera  singly  or  in 
lots.  Also  Orthoptera,  dragon-flies,  land  and  fresh 
water  shells  at  low  prices. 

H.  FRUHSTORKER, 

Care  German  Consulate, 

Soerabaia,  Java. 
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SOME    OLD    CORRESPONDENCE    BETWEEN    HARRIS,    SAY   AND 

PICKERING.— V. 


[HARRIS  TO  SAY.] 

Milton,  May  15,  1825. 

Dear  Sir, 

By  the  enclosed  letter  you 
will  see  that  I  had  not  neglected  to 
write  in  reply  to  yours  of  January  last, 
though  I  have  delayed  to  send  my 
answer  until  this  time. 

I  regret  that  unforeseen  obstacles 
have  occurred,  which  will  prevent  my 
contemplated  visit  to  Philadelphia  this 
spring,  and  that  I  must  relinquish,  for 
the  present,  my  project  of  consulting 
you  in  person  respecting  a  description  of 
the  insects  of  this  vicinity. 

My  collection  contains  nearly  all  the 
native  species  that  are  to  be  found  in  the 
cabinet  of  Prof.  Peck,  besides  many 
others  which  are  not  there.  I  have  also 
in  keeping  a  small  case  of  insects,  col- 
lected near  Boston  by  a  friend.  From 
these  it  was  my  intention  to  have 
selected,  for  your  examination,  speci- 
mens of  all  those  which  I  had  not 
already  sent  you  ;  in  order  both  to  indi- 
cate to  you  what  species  were  natives  of 
the  environs  of  Boston,  and  to  inform 
myself  by  what  names  they  had  been 
described.  Although  disappointed  in 
my  wish  of  exhibiting  these  to  you  in 
person,  I  cannot  feel  contented  to 
remain  in  my  present  state  of  ignorance. 


and  perhaps  incur  the  risk  of  publishing, 
as  nondescripts,  insects  which  you  or 
other  late  entomologists  have  already 
described.  I  will  therefore  encroach 
still  further  on  your  goodness  by  send- 
ing the  case  containing  these  insects  for 
inspectron  at  your  leisure,  if  any  you  can 
afford  from  the  •  various  pursuits  in 
which  you  are  engaged.  I  shall  wait 
until  I  hear  from  you  before  I  presume 
to  put  your  goodwill  &  patience  to  this 
test ;  and,  if  your  answer  be  favorable 
to  my  wishes,  I  will  forward  them  by 
water,  to  be  returned  in  the  same  way 
when  you  have  completed  your  exam- 
ination of  them.  I  would  not  request 
this  of  you  were  not  many  of  the  species 
unique  specimens,  or  such  as  are  en- 
trusted to  me  by  my  friend.  Those,  of 
which  I  have  duplicates,  I  shall  distin- 
guish in  a  particular  manner,  &  shall  beg 
of  vou  to  retain,  if  desirable. 

I  have  received  from  Northampton, 
(a  town  in  Mass.  on  Connecticut  River) 
an  insect  which  I  presume  to  be  the 
Cremastocheilus  castanecc  of  Knocli. 
In  the  month  of  September  last  great 
numbers  appeared  on  a  hill  in  that  town 
which  is  wooded  with  Chestnut  trees. 
The  specimen  is  nine  twentieths  of  an 
inch  long,  &  nearly  5  twentieths  of  an 
inch  across  the  humeral  portion  of  the 
elytra.     It   is   entirely   black,  scabrous. 
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slightly  pilose,  &  with  two  conspicuous 
tufts  of  short  hairs  on  the  posterior  part 
of  the  thorax. 

There   has    been    discovered    in    the 
state  of  Maine  a  species  of  the  genus 
Condylura   of  Illiger,  which  presents 
characters  distinct  from  those  of  the  two 
species  which  have  been  described  by 
naturalists.     This  animal  has  the  teeth 
of   the     Condylura    (Sorex)    crlstata^ 
but  not  the  knotted  tail  of  that  species. 
This  species  I  have  examined,  &  per- 
pared  an  account  of  it,  for  the  Boston 
Journal  of  Philosophy  &  Arts,  &  have 
called  it  Condylura  prasinata.    Colour 
green :  Length  from  end  of  the  snout  to 
origin  of  the    tail    4^  inches:     Length 
of  tail  3  inches :    circumference  of  the 
tail     ( \    inch    from    its    insertion)    i  ^ 
inch.      Caruncles   on    the   nose    22    in 
number,  the  two  intermediate  superior 
ones  united  at  base,  &  situated  a  little 
anterior  of  the  rest.     On  each   of  the 
phalanges  of  the  fore-feet  3  acuminated, 
triangular  scales  or  cuticular  processes, 
situated  on   the  inside,  near  the   meta- 
carpo-phalangal      articulation.         Tail, 
nearly   three   quaiters   as    long   as   the 
body,    strangulated     at     its     insertion, 
becoming  abruptly  very  large,  &  taper- 
ing toward  the  extremity.     The  caudal 
vertebra*    not    distinguishable    through 
the   mass   of  fat  with    which    they  are 
enveloped :       No    transverse    folds    or 
ridges  on  the  tail,  its  surface  being  per- 
fectly uniform,  &  the  hairs,  with  which 
it  is  thinly  clothed,  are  not  disposed  in 
whorls.     Such    a    structure   of  the  tail 
shews    the    inaptitude   of    the   generic 
name    Condylura.      Please   inform  me 


whether  this  species  has  fallen  under 
your  observation,  &  how  you  think  it 
would  answer  to  propose  for  it  the 
generic  name  of  Astromycter^  from 
o«n|p)  a  star,  &  |i,vkti)P)  the  proboscis. 

Is  the  cabinet  of  Mr.  Melsheimer  now 
in  existence  }  and  have  any  descriptions 
been  published  of  the  insects,  to  which 
he  has  given  names  in  his  catalogue.^ 
(Of  course  I  except  yours  in  the  Jour- 
nal Acad.  Nat.  Sc.)  The  catalogue 
can  be  of  no  sei*vice  without  such  de- 
scriptions, or  access  to  the  original 
specimens. 

I  wait  with  pleasant  anticipations  for 
the  appearance  of  your  second  volume 
of  American  Entomology,  and  for  your 
promised  account  of  the  Coleoptera,  in 
the  Journal  of  the  Acad.  Nat.  Sc. 

Please  let  me  hear  from  vou  soon  ;  & 
allow  me  to  express,  for  your  success  in 
all  your  undertakings,  the  best  wishes  of 
Your  much  obliged  friend, 

T.  \Vm.  Harris. 


[draft  OF  REPLY  BY  THOMAS  SAY.] 

May  21,  1S25. 

Dear  Sir, 

As  you  have  asked  my 
opinion  relative  to  the  Condylura,  I 
think  it  my  duty  to  return  you  an 
answer  without  delay,  in  order  to 
apprize  you  that  you  have  no  time  to 
lose  in  publishing  an  account  of  your 
species,  as  a  person  here  is  about  to 
publish  what  he  calls  a  Fauna  Ameri- 
cana in  which  I  suppose  this  animal 
will  be  included.     Are  vou  sure  it  is  a 
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distinct  species  &  not  the  female  of  the 
cristata:  I  should  have  given  an 
account  of  it  long  ago  if  I  had  been  sat- 
isfied on  this  point,  which,  however,  I 
do  not  suppose  would  deter  the  author 
of  the  expected  Fauna  Americana.  If 
you  have  found  a  male  having  the 
swelled  tail  you  are  perfectly  safe,  &  I 
should  be  glad  to  see  your  account  of  it. 
It  is  true  that  the  generic  name  is  an 
improper  one,  but  I  do  not  think  it 
ought  to  be  changed ;  Desmarest  com- 
plains of  the  name  but  he  observes  that 
he  is  afraid  d'introduire  une  nouvelle 
denomination,  &  de  contribuer  ainsi  k 
compliquer  la  synonymic. 


My  concerns  here  are  so  numerous 
that  I  cannot  at  present  devote  as  much 
time  to  nat.  hist,  as  I  could  wish,  I 
must  therefore  defer  a  further  answer  to 
y'r  letter  for  a  fliture  opport'y. 

In  the  cristata  the  hair  has  been  incor- 
rectly stated  to  be  in  whorls,  Desmarest 
notices  this  error.  It  has  22  caruncles 
on  the  nose.  This  author's  ^g,  of 
cristata  is  very  good  (Jour,  de  physique, 
for  Sept'r  1819)  he  relies  on  lUiger's 
acumen  in  placing  the  Talpa  longicau- 
data,  Gmel.  Long  tailed  mole  of  Pen- 
nant in  this  genus,  but  that  species  can- 
not be  yours. 


A  TACHINID  PARASITE    OF  THE   OAK    UNICORN  PROMINENT. 


BY  C.  II.  TYLER  TOWNSEND,  LAS  CRUCES,  N.M. 


The  following  Tachinid,  which  I  de- 
scribe from  four  male  specimens,  was 
reared  from  Schizura  tint  corn  is  Sm. 
&  A.  by  Mr.  F.  A.  Marlatt,  at  Man- 
hattan, Kans.  It  has  been  bred  by  him, 
as  he  writes  me,  every  year  for  several 
years  past.  The  specimens  are  labelled  : 
"From  Oak  Unicorn  Prominent,  Ks. 
Oct." 

Masicera  ^chizurae  n.  sp.  $.  Black,  ciner- 
eous. Eye$  brown,  bare;  front  about  one- 
third  the  width  of  head,  a  little  narrower  at 
vertex  than  before,  rather  prominent,  ciner- 
eous, with  a  brassy  tinge ;  frontal  vitta  dark 
brown  or  blackish,  about  one-third  the  fron- 
tal width ;  frontal  bristles  descending  a  little 
or  considerably  below  base  of  third  antennal 


joint,  some  short  hairs  outside  them  and  on 
©cellar  area;  sides  of  face  silvery,  bare;  face 
receding,  facial  depression  with  a  golden 
tinge,  cinereous  on  the  sides  of  depression; 
facial  ridges  with  a  row  of  bristles  extending 
nearly  or  fully  half  way  up  the  face ;  vibrissae 
decussate,  inserted  nearly  on  the  oral  margin  ; 
cheeks  almost  wholly  invaded  by  occipital 
area,  cinereous,  black  hairy,  with  row  of  bris- 
tles on  lower  border ;  antennae  a  little  shorter 
than  the  face,  black,  second  joint  not  elon- 
gate, bristly  before,  third  joint  about  four 
times  as  long  as  the  second;  arista  rather 
long  and  slender,  a  little  thickened  on  its 
proximal  half,  microscopically  pubescent, 
distinctly  jointed  at  base  (in  one  slightly 
immature  specimen  distinctly  3-jointed  un- 
der a  high-power  lens),  black;  proboscis 
short,  fleshy,  brownish,  with  large   labella; 
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palpi  well  developed,  club-shaped,  yellow 
with  a  reddish  tinge,  black  bristly;  oc- 
ciput cinereous,  thickly  gray  hairy,  a  bare 
black  band  extending  from  vertex  to  cen- 
ter, and  the  orbital  margins  with  a  fringe 
of  black  bristles.  Thorax  cinerous,  with 
four  black  vittae,  hairy  and  bristly,  pleurae 
silvery;  scutellum  blackish  at  base,  the 
apical  portion  broadly  pale  ocherous,  some- 
times almost  wholly  ocherous,  with  a  short 
apical  decussate  pair  of  bristles,  a  sub-apical 
pair  of  macrochaetae  more  or  less  decussate 
and  reaching  the  base  of  third  abdominal 
segment,  a  discal  pair,  and  two  lateral  pairs. 
Abdomen  rather  broad,  ovate,  covered  with 
short  bristles;  first  segment  black,  a  little 
abbreviated,  the  other  segments  broadly  or 
almost  wholly  silvery  at  base  with  hind  bor- 
ders and  median  vitta  shining  black,  second 
segment  more  or  less  broadly  reddish  on 
sides  (an  immature  specimen  has  the  ab- 
domen almost  entirely  pale  reddish) ;  first 
two  segments  without  macrochaetae,  except 
a  lateral  marginal  one  on  second  segment, 
but  sometimes  a  median  marginal  pair  also 
on  second  segment;  third  segment  with 
about  ten  marginal,  four  to  six  of  which  are 
on    upper  side;  anal   segment    armed   with 


marginal  macrochaetae  and  bristles;  venter 
largely  silvery,  the  segments  black  poste- 
riorly. Legs  black,  femora  and  tibiae  slightly 
silvery,  femora  bristly,  middle  tibiae  with 
some  strong  bristles,  the  hind  tibiae  ciliate 
on  outer  edge  with  a  longer  bristle  beyond 
middle  and  tw^o  before  tip;  claws  and  pulvilli 
very  long,  pulvilli  smoky  whitish.  Wings 
much  longer  than  abdomen,  rather  broad, 
without  costal  spine,  grayish  hyaline,  hardly 
brownish  on  custo-basal  portion,  third  vein 
slightly  spined  at  base;  apical  cell  open,  end- 
ing distinctly  before  tip  of  wing;  fourth  vein 
bent  in  a  short  curve,  without  stump  or 
wrinkle,  apical  cross-vein  bowed  inward; 
hind  cross-vein  more  or  less  curved,  much 
nearer  the  bow  of  fourth  vein ;  tegulae 
watery- white,  hal teres  fuscous. 

Length  8.5  to  9  mm. ;  of  wing  7.«>  to  8  mm. 


Described  from  four  specimens. 
Kans.  This  species  wouM  belong  in 
Brauer  and  v.  Bergenstamm*s  genus 
Argyrophylax^  which  is  separated  from 
Masicera  almost  solely  on  the  character 
of  the  ciliate  hind  tibiae. 


A    LIST  OF  SOME  OF  THE  CATALOGUES  AND  LOCAL  LISTS  OF 
NORTH   AMERICAN   COLEOPTERA.— II    (H.-P.). 

BY    JOHN    HAMILTON    AND    SAMUEL    HENSHAVV. 


33  Haldeman,  S.  S.  Catalogue  of  the 
carabideous  Coleoptera  of  southeastern  Penn- 
sylvania. (Proc.  acad.  nat.  sci.  Phil.,  1843, 
V.  2,  p.  295-298.) 

3IO  species  are  listed. 

34  Harrington,  W.  H.  List  of  Ottawa  Co- 
leoptera. (Trans.  Ottawa  field  nat.  club, 
1884,  V.  2,  p.  67-68.) 

102a  species  and  varieties  are  listed ;  the  occurrence 
of  about  100  additional  species  is  noted. 

35  Harrington,  W.  H.  Additions  to  Cana- 
dian lists  of  Coleoptera.  (Can.  ent.,  1884, 
V.  16,  p.  44-47:  70-73;  96-98:  117-119-) 

laa  species  are  listed ;  a  few  are  not  fully  identified. 


36  Harrington,  W.  W.  On  the  lists  of 
Coleoptera  published  by  the  geological  sur- 
vey of  Canada,  1842-1888.  (Can.  ent..  1890, 
V.  22,  p.  135-140:  153-160;  184-191.)  Sepa- 
rate :  21  p. 

* 

The  short  lists  published  in  the  reports  of  the  Ca- 
nadian geological  survey  arc  here  collated;  48J  spe- 
cies and  varieties  are  enumerated. 

37  Harris,  Thaddeus  William.  Insects. 
Hitchcock's  Report  on  the  geology,  etc.,  of 
Massachusetts.  Amherst,  1833.  Second  edi- 
tion ;  Amherst,  1835.  Separate;  Amherst, 
1835- 
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The  Coleoptera  arc  enumerated  on  p.  s66>58a  ed.  of 
«83i,  p.  SS3-57^  «d.  ol  iSu  and  p.  33«  of  the  teparate 
of  Edward  Hitchcock*s  Cataloj^c  of  the  animals  and 
plants  in  Masaachusetta :  994  species  are  in  the  list  in 
ue  separate;  many  of  these  are  however  manuscript 
names. 

38  Haywazd,  Roland  and  Savage,  H.  A 
catalogue  of  the  Coleoptera  of  the  Green 
Mountains.  (Quart,  journ.  Bost.  zool.  soc, 
1883,  V.  2,  p.  12-15;  24-29;  36-38.) 

431  species  and  Tarieties  are  listed  from  CameKs 
Hump  and  the  northern  rang^  of  the  mountains. 
**PlatYnus  brunneomarg^inatus  =i  P,  tenuicollis^  and 
HisUr  punctifer  and  Hoflia  equina  are  erroneous  de< 
terminations*'  R.  Hayward  in  liii, 

39.  Henshaw,  Samuel.  List  of  Coleoptera 
collected  in  the  vicinity  of  Cliftondale,  Mass., 
June  12,  1873.  (Psyche,  1874,  v.  i,  p.  17-18; 
22-23.) 

135  species  are  listed. 

40  Henahaw,  Samuel.  List  of  the  Coleop- 
tera of  America,  north  of  Mexico.  Philadel- 
phia, 1885,  2-I-161  p. 

9338  species  are  enumerated ;  includes  all  species  de- 
scribed  till  Sept.  1885. 

41  Henahaw,  Samuel.     First  supplement 

to  the  list  of  Coleoptera  of  America,  north 

of  Mexico.      (Entom.  amer.,    1887,  v.  2,  p. 

213-220.)     Separate:  Brooklyn,  1887,  8  p. 

aia  species  are  added;  many  corrections  in  synonymy 
are  inaicated;  includes  all  species  described  till  Jan. 
1,1887. 

42.  Henahaw,  Samuel.  Second  supple- 
ment to  the  list  of  Coleoptera  of  America, 
north  of  Mexico.  (Entom.  amer.,  1889,  v.  5, 
p.  127-138.)    Separate:  Brooklyn,  1886,  14  p. 

303  species  are  added;  bibliog^raphical  references  to 
recent  monographs,  synopses,  etc.  are  added. 

43.  Holland,  W.  J.  Captures  made  while 
travelling  from  Winnipeg  to  Victoria,  B.  C. 
(Can.  ent.,  1888,  v.  20,  p.  89-92.) 

60  species  and  varieties  of  Coleoptera  are  listed. 

44  Horn,  George  H.  Catalogue  of  Cole- 
optera from  southwestern  Virginia.  (Trans. 
Amer.  ent.  soc,  1868,  v.  2,  p.  123-128.) 

179  species  are  listed,  some  are  not  fully  determined. 

45.  Horn,  G.  H.  A  list  of  Coleoptera  col- 
lected by  C.  Thomas,  in  eastern  Colorado 
and  northeastern  New  Mexico,  during  the 
survey  of  1869.  (Rep.  U.  S.  geol.  surv., 
[Hayden*8  2d  rep.],  1872,  p.  469-470.) 

Enumerates  133  species;  a  are  not  fully  Identified. 

46Hom,G.  H.  Coleoptera.  (Rep.  U.  S. 
geol.  surv.,  [Hayden's  5th  rep.]  1872,  p.  382- 

392.) 

SiS  species  are  enumerated  collected  in  Kansas, 
Utah,  Idaho,  Montana,  California,  Oregon,  New  Mex- 
ico, Nevada  and  Indian  Territory. 


47  Horn,  G.  H.  Coleoptera.  (Rep.  U.  S- 
geol.  surv.,    [Hayden's  6th    rep. J,    1873,  p. 

7170 

19  species  are  listed  from  Yellowstone  Lake,  8  fron» 
T^ton  Basin  and  13  from  Snake  River. 

48  Horn,  G.  H.  Coleoptera.  (Rep.  sea 
fisheries  New  England  [Baird's  ist  rep.], 
1873,  p.  540-543)  (Rep-  invert.  Vineyard 
Sound,  1874,  p.  246-249.) 

17  species  are  listed  with  notes  on  localities. 

49  Horn,  G.  H.  Notes  on  the  coleopte- 
rous fauna  of  Guadalupe  Island.  (Tran6» 
Amer.  ent.  soc,  1876,  v.  5,  p.  198-201.) 

33  species  are  listed;  4  species  are  peculiar  to  the 
fauna  of  the  island;  regions  of  previous  occurrence  are 
given. 

50  Horn,  G.  H.  List  of  Coleoptera  col- 
lected in  1875  in  Colorado  and  Utah,  by  A. 
S.  Packard,  Jr.,  M.  D.  (Rep.  U.  S.  geol- 
surv.,  [Hayden's  9th  rep.],  1877,  p.  811-815.) 

id6  species  are  listed  with  localities  of  capture;  sev- 
eral are  not  fully  identified. 

51  Horn,  G.  H.  Coleoptera  [collected  in 
1885,  by  Dr.  Robert  Bell,  in  connection  with 
the  Hudson's  Bay  expedition.]  (Rep.  progr- 
Can.  geol.  surv.,  1885,  1886,  p.  27  DD.) 


<  species  are  listedfrom  Stupart's  Bay,  3_ from  _Cape 
Cnualeigh, 
Sablon. 


3  from  Cape  Digges  and  3   from   Blanc 


52  Howard,  L.  O.  A  list  of  the  inverte- 
brate  fauna  of  South   Carolina.      Separate  r 

47  P- 

Chapter  1  x  of  a  Handbook  of  the  state  of  South  Caro- 
lina published  in  1SS3  by  the  state :  a  list  of  the  genera 
of  the  more  important  families  of  Coleoptera  found  in 
the  state  is  given  on  p.  i  t-i6;  estimates  that  some  4000^ 
species  will  probably  be  found  by  diligent  collecting. 

53  Howard,  L.  O.     Annotated  catalogue 

of  the  insects  collected  in  1887-88  [by  the  U. 

S.    fish     commission     steamer    Albatrosp.J 

(Proc.  U.  S.   nat.  mus.,   1889,  v.    12,  p.   185- 

216.) 

A  few  species  of  Coleoptera  from  Clemente  Island 
and  from  Ix)wer  California  are  listed  on  p.  1S6-1S7. 

54  Hubbard,  H.  G.  atrd  Schwarz,  E.  A.. 

The  Coleoptera  of  Michigan.     (Proc.  Amer^ 

philos.  soc,  1878,  V.  17,  p.  593-666.) 

From  the  Lake  Superior  region  1231  species  and  va- 
rieties are  listed ;  the  occurrence  of  more  than  100  addi. 
tional  species  is  indicated;  from  the  lower  peninsular  of 
Michigan  17S6  species  and  varieties  are  listed  and  the 
occurrence  of  about  ico  additional  species  is  noted; 
many  new  species  are  described  by  Leconte. 

55  Jones,  J.  Matthew.  Nova  Scotian  Cole- 
optera. Part  I.  (Trans.  Nova  Scotia  inst. 
nat.  sci.,  1869,  V.  2,  p.  141-000.)  Separate: 
Halifax,  1870,  15  p. 

100  species  are  listed ;  very  many  of  them  are  not  fully 
identined. 
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56  ELilman,  Alva  H.    Additions  to  the  list 

of  Canadian  Coleoptera.     (Can.  cnt.,   1889, 

V.  21,  p.  108- 1 10:  134-137.) 

117  species  are  listed  with  notes  of  capture  and  abun. 
dance. 

57  Kirby.  William.  The  insects.  Rich- 
ardson's Fauna  Boreali-Americana.  Nor- 
wich, 1837,  V.  4. 

3^3  species  of  Coleoptera  are  enumerated  and  de- 
scribed  on  p.  8*340;  contains  species  collected  from 
Nova  Scotia  to  the  Rocky  Mountains  and  northwest  to 
65*.  For  a  partial  reprint  of  Kirby's  descriptions  etc. 
see  Can.  ent.,  ▼.  3.7;  also  in  separate,  I^ndon,  Ontario, 
n.  d.,  1 464-1 4P*  The  synonymy  of  the  Coleoptera  by 
G.  H.  Horn  (Can.  ent.  v.  8,  p*  lao-ijo;  I50*i59;  166-170; 
190>I93)  is  also  in  the  separate. 

58  EInaus,    Warren.      Additions    to    the 

catalogue  of  Kansas  Coleoptera  for  1883  and 

1884.     (Trans.  Kans.  acad.  sci.,  1885,  v.  9,  p. 

57-61.) 

148  species  and  13  varieties  are  listed ;  this  raises  the 
total  number  of  Kansas  Coleoptera  to  3059  apecies  and 
varieties. 

59  EInaus,   Warren.     Additions  for   1885 

and  1886  to  the  list  of  Kansas  Coleoptera. 

f'Trans.  Kans.  ncad.  sci.,  1887,  v*  10,  p.  86-88.) 

60  species  and  i  variety  are  listed;  the  total  number 
of  Coleoptera  from  Kansas  is  now  about  31 15. 

60  Leoonte,  John  L.  A  descriptive  cata- 
logue of  the  geodephagous  Coleoptera  inhab- 
iting the  United  States  east  of  the  Rocky 
Mountains.  (Annals  Ijc.  nat.  hist.  N.  Y., 
1848.  V.  4,  p.  172-474.)     Separate  :  144  p. 

616  species  are  enumerated :  the  pages  succeeding^  p. 
333  are  numbered  100  too  high. 

61  Iteoonte,  J.  L.     General  remarks  upon 

the  Coleoptera  of  Lake  Superior.    Agassiz*s 

Lake  Superior,  Boston,  1850,  p.  200-242.* 

816  species  are  enumerated  and  many  of  them  de- 
scribed for  the  first  time.  This  collection  was  made 
from  Sault  de  Ste.  Marie,  skirting  the  eastern  and  north- 
ern shores  of  Lake  Superior  and  westward  to  Fort 
William  on  Thunder  Bay. 

62  Leconte,  J.  L.  Descriptions  of  new 
species  of  Coleoptera  from  California.  (An- 
nals lye.  nat.  hist  N.  Y.,  1851-52,  v.  5,  p. 
125-216.) 

Descriptions  of  33^  new  species  from  Californis  and 
Oregon ;  a  few  species  from  other  parts  of  the  United 
States  are  described  in  the  foot  notes. 

63  Leconte,  J.  L.      Report  upon   insects 

collected  on  the   survey.      (Rep.   expl.  and 

surv.  from  Miss,  river  to  the  Pacific  ocean, 

1857,  V.   12,  pt.  3,  p.    1-72.)     Separate  172  p. 

1 1 73  species  of  Coleoptera  are  listed  from  California, 
Oregon,  Washington  and  Alaska;  a  few  undetermined 
species  are  noted  :  contains  remarks  on  distribution  and 
the  following  tables,  1,  genera  common  to  the  eastern 
and  wesiem  continents ;  2i  genera  peculiar  to  America; 
3(  species  common  to  the  Atlantic  and  Pacific  sIoi>es 
of  the  continent;  4i  species  found  in  Russian  America 
and  in  the  eastern  continent,  not  introduced  and  not 
found  in  Atlantic  America. 


64  Leoonte,  J.  L.  Catalogue  of  Coleop- 
tera of  the  region  adjacent  to  the  boundary 
line  between  the  United  States  and  Mexico. 
(Journ.  acad.  nat.  sci.  Phil.,  1858,  ser.  2,  v.  4, 
p.  9-42.) 

993  determined  species  are  listed  from  Texas,  Kan- 
sas, Colorado,  Arizona.  Frontera,  Mexico,  California, 
and  Lake  Superior;  the  occurrence  of  xi  additional 
species  is  noted;  contains  the  following  tables,  1,  dis< 
tribution  of  genera  across  the  continent;  g,  species  ex- 
tending  across  the  continent;  3i  genera  common  to  the 
eastern  and  western  continents;  4»  g^^^cra  peculiar  to 
America. 

65  Leoonte,  J.  L.  Descriptions  of  nev 
species  of  Coleoptera,  chiefly  collected  by  the 
United  States  and  Mexican  boundary  com- 
mission, under  Major  W.  H.  Emory,  U.  S.  A. 
(Proc.  acad.  nat.  sci.  Phil.,  1858,  p.  59-89.) 

Describes  147  new  species  from  Texas,  Sonora  and 
California. 

66  Leoonte,  J.  L.  Catalogue  of  the  Cole- 
optera of  Fort  Tejon,  California.  (Proc. 
acad.  nat.  sci.  Phil.,  1859,  p.  69-90.) 

147  species  are  listed;  44  species  from  the  Pacific 
coast  are  added  as  a  supplement. 

67  Leconte,  J.  L.  Additions  to  the  cole- 
opterous fauna  of  northern  California  and 
Oregon.  (Proc.  acad.  nat.  sci.  Phil.,  1859, 
p.  281-292.) 

1x6  species  are  listed. 

68  Leoonte,  J.  L.  The  Coleoptera  of 
Kansas  and  eastern  New  Mexico.  (Smithso- 
nian contr.  knowl.,  1850,  v.  11,  6-I-58  p.) 
Separate  :  N.  Y.,  i860,  6-f-58  p. 

Enumerates  939  species  from  Kansas  and  Nebraska 
and  337  from  eastern  New  Mexico;  many  of  these  are 
not  futly  identified;  contains  a  map  of  the  entomnlog. 
ical  provinces  of  North  America. 

69  Leconte,  J.   L.      Notes  on  Coleoptera 

found    at   Fort    Simpson,   Mackenzie    river, 

with  remarks  on   northern  species.      (Proc. 

acad.  nat.  sci.  Phil.,  i860,  p.  315-321.) 

35  species  are  listed  from  Ft.  Simpson,  followed  by 
notes  and  descriptions  of  species  from  Russian  Amcr. 
ica,  Saskatchewan  and  Oregon. 

70  Leconte,  J.  L.  Notes  on  the  coleop- 
terous fauna  of  Lower  California.  (Proc. 
acad.  nat.  sci.  Phil.,  1861,  p.  335-338.) 

Notes  the  occurrence  of  more  than  coo  species  in 
Lower  California ;  relations  between  the  fauna  of  Lower 
California  and  that  of  California,  Arizona,  New  Mex- 
ico and  Texas. 

71  Leconte,  J,  L.  New  species  of  Coleop- 
tera inhabiting  the  Pacific  district  of  the 
United  States.     (Proc.  acad.   nat.   sci.  Phil., 

1861,  p.  338-359-) 

Describes  96  new  species  from  California,  Oregon, 
Washington,  Utah,  New  Mexico  and  Kansas. 
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72  Ifeoonte,  J.  L.     List  of  the  Coleoptera 

of  North  America.     Part  I.      (Smithsonian 

misc.  coll.,  1863-1866,  V.  6,  78  p.)     Separate  : 

Washington,  1863-1866,  78  p. 

Enumerates  543 j  species  and  50  races;  g^ives  full 
sjnonjrmy. 

73  Ifeoonte,  J.  L.  List  of  the  Coleoptera 
collected  in  the  mountains  of  Lycoming 
county.  Pa.  (Proc.  acad.  nat.  sci.  Phil., 
1866,  p.  347-348.) 

151  species  are  listed;  several  are  not  fully  identified. 

74  Iteoonte,  J.  L.  List  of  Coleoptera  col- 
lected near  Fort  Whipple,  Arizona,  by  Dr. 
Elliott  Coues,  U.  S.  A.,  in  1864-65.  (Proc. 
acad.  nat.  sci.  Phil.,  1866,  p.  348349.) 

88  species  are  listed;  several  are  not  fully  identified. 

75  Leoonte,  J.  L.  List  of  Coleoptera  col- 
lected in  Vancouver's  Island  by  Henry  and 
Joseph  Matthews,  with  descriptions  of  some 
new  species.  (Annals  and  mag.  nat.  hist., 
1869,  ser.  4,  V.  4,  p.  369-385.) 

186  species  are  listed. 

76  Leoonte,  J.  L.  New  species  of  Cole- 
optera collected  by  the  expeditions  for  geo- 
graphical surveys  west  of  one  hundredth 
meridian  in  charge  of  Lieut.  Geo.  M. 
Wheeler,  United  States  engineers.  (Annual 
rep.  chief  engineers  for  1876,  pt.  3,  p.  516- 
520.)  (Appendix  JJ  annual  rep.  chief  en- 
gineers for  1876,  1876,  p.  296-300.) 

Appended  to  the  descriptions  are  lists  of  1,  California 
Coleoptera.  76  species  with  localities.  2i  Coleoptera 
of  southern  Colorado  and  northern  New  Mexico.  324 
species. 

77  Leoonte,  J.  L.  List  of  Coleoptera. 
(Rep.  progr.  Can.  geol.  surv.,  1875-76,  1877, 
p.  107-109.) 

List  of  145  determined  and  11  undetermined  species 
collected  in  British  Columbia. 

78  Leoonte,  J.    L.   The  Coleoptera  of  the 

alpine    regions*  of    the    Rocky    Mountains. 

(Bull.  U.  S.  geol.  and  geog.  surv.,  1878,  v.  4, 

p.  447-480.) 

aaa  si>ecies  and  varieties  coUected  in  the  Rocky 
Mountains  of  Colorado,  Wyoming  and  Utah,  at  an  ele. 
▼ation  of  6000  feet  and  upwards  are  listed  with  locali. 
ties  of  capture;  30  species  are  listed  as  peculiar  to  the 
Rocky  mountain  region  and  154  species  collected  at 
Atlanta,  Idaho  (7S00)  are  enumerated;  a  few  of  the  spe- 
cies are  not  fully  identified. 

79  Leoonte.  J.  L.  The  Coleoptera  of  the 
alpine  Rocky  Mountain  regions. — Part  IL 
(Bull.  U.  S.  geol.  and  geog.  surv.,  1879,  v.  5, 
p.  499-520.) 

659  species  and  varieties  are  listed  some  of  which  are 
not  fully  identified;  ail  were  collected  in  Colorado, 
Wyoming  and  Idaho  at  an  elevation  of  6000  feet  and 
upward. 


80  Leoonte,  J.  L.  List  of  Coleoptera  col- 
lected by  Dr.  R*.  Bell  in  1879  on  the  Nelson 
and  Churchill  rivers.  (Rep.  progr.  geol. 
surv.  Can.  1878-79,  1880,  p.  65C-66C.) 

36  determined  and  a  undetermined  species  are  listed. 

81  Leoonte.  J.  L.  List  of  Coleoptera  col- 
lected in  1880  in  Manitoba  and  between  Lake 
Winnipeg  and  Hudson's  Bay.  (Rep.  progr. 
geol.  surv.  Can.  1878-80,  1881,  p.  70C-74C). 

Contains  the  following  lists :  1,  from  York  Factory 
Hudson's  Bay,  23  determined  and  4  undetermined  spe- 
cies; 8,  from  Norway  House  to  Oxford  House,  39  de- 
termined and  a  undetermined  species ;  3»  from  Lower 
Port  Garry,  Manitoba,  3$  determined  species ;  and  4i 
from  Cross  Lake,  Nelson  River,  35  determined  and  1 
undetermined  species. 

82  Leoonte,  J.  L.  List  of  Coleoptera  col- 
lected in  1881  by  Dr.  Bell  and  others  in  the 
Lake  Superior  district  and  in  the  north-west 
territories,  east  of  the  112th  meridian  and 
south  of  the  6oth  parallel.  (Rep.  progr. 
geol.  surv.  Can.,    1880-81-82,   1883,   p.   29c- 

39c0 

Contains  the  following  lists :  1,  from  Sault  Stc.  Marie, 
between  I^kes  Huron  and  Superior.  Lat.  46*31',  Long. 
84*  au', 96 species ;  g,  from  mouth  of  Michipicoten  River, 
Lake  Superior,  Lat.  47*  56'^  Long.  84*  51',  9  species; 
3i  from  head  waters  of  tne  Michipicoten  Kiver,  Lake  Su. 
perior.  Lat.  48*  30',  Long.  84*  00'  to  Lat.  48*  30',  Long. 
84*  10',  38  species;  ^,  from  Missinaibi  House,  north, 
east  of  Lake  Superior,  to  Flying  Post.  Lat.  48*  39', 
Long.  83"  35  to  Lat.  4S*  oa',  Long.  Sa*  ao',  18  determined 
and  3  undetermined  species ;  5*  from  Oba  and  Kabiua- 
kagami  lakes  and  rivers,  northeast  of  Lake  Superior, 
•Lat.  48*  30'.  Long.  84*  a?'  to  I^t.  49'  45',  Long.  83*  ^5  , 
A3  species;  Q,  from  Thunder  Bay  to  Lake-of-the- 
Woods,  west  of  Lake  Superior,  Lai.  4S*  35',  Long.  89* 
10',  to  Lat.  49"  35  .  Long.  95*  00',  ai  species ;  i^,  from 
Oxford  House,  between  Lake  \/innipcg  and  Hudson's 
Bay,  Lat.  ^4°  53'  Long.  05"  44',  67  determined  and  3  un. 
determinea  species ;  8,  trnm  Nelson  River  House,  near 
Churchill  River,  Lat.  S"?' So',  Long.  99'  30',  51  species; 
9,  from  Cross  Lake,  on  the  Nelson  River,  to  Cumber- 
land  House  on  the  Saskatchewan,  Lat.  54*40',  Long. 
oS*  00',  to  Lat.  54.*  00',  Long,  xoi"  33',  19  species;  |Q, 
from  Cumberland  House  to  Reindeer  l^ice,  Lat.  54* 
00',  Long.  loa*  3a  to  Lat.  58*  30',  Long.  101*  00',  19  spe- 
cies; and  U,  from  the  north  end  of  Reindeer  Lake  to 
the  west  end  of  Athabaska  Lake,  Lat.  58"  30',  I^ng. 
loi"  00'  to  Lat.  58"  30',  Long.  lOi"  00',  S  species. 

83  Lugger,  Otto.  List  of  Coleoptera 
found  in  the  vicinity  of  Baltimore.  (Johns 
Hopkins  Univ.  clrc,  1884,  v.  3,  no.  30,  p.  78- 

79) 

Abstract;  number  of  families  (71)  genera  (837)  and 
species  (3359)  found  in  the  vicinity  of  Baltimore,  Md. 

84  von  Mannerhelm,  Carl  Gustav,  Graf. 

Beitrag    zur    kaefer-fauna    der    Aleutischen 

Inseln,  der  Insel   Sitkha  und  Neu-Californi- 

ens.    (Bull.  soc.  imp.  nat.  Mosc,  1843,  v.  16, 

p.  175-314).     Separate:  142  p. 

Enumerates  and  describes  300  species  from  Califor- 
nia and  the  Alaskan  Islauds;  many  of  the  species  are 
described  as  new. 
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85  von  Mannerheim,  Carl  Gustav,  Graf. 
Nachtrag  zur  kaefer-fauna  der  Aleutischen 
Insein  und  der  Insel  Sitkha.  (Bull.  soc. 
imp.  nat.  Mosc,  1846,  v.  19,  p.  501-516.) 
Separate :  16  p. 

Enuraerates  and  describes  16  species. 

86  von  Mannerheim,  Carl  Gustav»  Graf. 

Zweiter  nachtrag  zur  kaefer-fauna  der  Nord- 

Amerikanischen     laender    des    Russischen 

Reiches.     (Bull.  soc.  imp.  nat.  Mosc,  1852, 

V.  25,  p.  283-387.)     Separate:  107  p. 

Enumerates  and  describes  180  species ;  also  lists  the 
Russian  American  species  of  this  and  previous  contri- 
butions; exciudinfp  the  species  from  California  the 
Alaskan  specie^  number  33a. 

87  von  Mannerheim,  Carl  Gustav,  Graf. 

Dritter  nachtrag  zur  knefer-fauna  der  Nord- 

Amerikaniechen     laender     des     Russischen 

Reiches.     (Bull.  soc.  imp.  nat.  Mosc,  1853, 

V.  26,  p.  95-273.)     Sej>arate  :    184  p. 

Enumerates  and  describes  965  species;  many  of  these 
were  enumerated  in  preceding^  contributions;  elimin- 
atinfi^  these  Uie  number  of  Alaskan  species  is  540  ac- 
cording to  Mannerheim. 

88  Melaheimer,  Fried  rich  Ernst.  Cata- 
logue of  the  described  Coleoptera  of  the 
United  States.     Washington,  July  1853,  '^v* 

-I-I74P- 

Revised  by  Drs.  S.  S.  Haldeman  and  J.  L.  Leconte; 

published  by  the  Smithsonian  Institution ;  4750  species 

are  enumerated ;  contains  all  the  Coleoptera  known  till 

Jan.  I,  iSsi  with  the  bibliography    and   considerable 

synonymy. 

89  Melsheimer,  F.  V.     A  |  catalogue  I  of 
I  insects  |  of  |  Pennsylvania  |  By  Fred.  Val. 

Melsheimer  |  Minister  ot  the  gospel.  |  Part 
first  I  Hanover.  York  County:  |  Printed  for 
the  author,  by  W.  D.  Lepper.  |  1806.  |  vi-|- 
60  p. 

136JJ  species  (all  Coleoptera)  are  enumerated;  many 
of  the  names  are  catalogue  names.  This  is  the  first 
list  of  American  Coleoptera  and  is  extremely  rare. 

90  Osbom,  Herbert  and  Wickham,  H. 
F.  Fraorment  of  a  catalogue  of  the  Coleop- 
tera of  Iowa.  Abstract.  (Proc.  Iowa  acad. 
sci.,  for  1887-9.  1890,  p.  44.) 

H9  species  are  mentioned  as  included  in  "the  frag- 
ment." 

91  Packard,  A.  S.,  Tr.  List  of  Coleoptera 
collected  by  A.  S.  Packard,  jun.,  at  Caribou 
Island,  Labrador,  Straits  of  Belle  Isle.  (Can. 
ent.,  1870.  V.  2,  p.   119.) 

ao  determined  and  5  undetermined  species  are  listed. 

9a  Packard,  A.  S.,  Jr.  List  of  Coleoptera 
collected  in  Labrador.  (4th  ann.  rep.  trus- 
tees Peab.  acad.  sci.,  1872,  p.  92-94.)  Sepa- 
rate :  3  p- 

46  determined  and  11  undetermined  species  are  listed 
with  localities;  the  collection  was  made  along  the 
coast  of  Labrador  from  Caribou  Island  to  Hopedale. 


93  Packard,  A.  S.  List  of  the  spiders, 
myriopods  and  insects  of  Labrador.  (Can. 
ent.,  1888,  V.  20,  p.  141-149.; 

54  determined  and  9  undetermined  species  of  Coleop* 
tera  are  listed  with  localities  of  capture. 

94  Pettit,  J.     List  of  Coleoptera  taken  at 

Grimsby,  Ontario.     (Can.  ent.,  1869,  ▼.  i,  p. 

106-107  :  V.  2,  p.  7  :  17-18  :    1870,  p.  53-54  :  65- 

66:    84-86:    102-103:     X17-118:    131-133:    151: 

1871,  V.  3,  p.  105-107  :  1872,  V.  4,  p.  12-14.) 

isjf  species  are  listed;  a  few  of  the  weevils  are  not 
fully  identified. 

95  Pettit,  J.  Coleoptera  taken  at  Grimsby. 
(Can.  ent.,  1872,  v.  4,  p.  98-99.) 

65  species  are  added  to  the  previous  list. 

96  Popenoe,  Edwin  A.  A  list  of  Kansas 
Coleoptera.  (Trans.  Kans.  acad.  sci.,  1877. 
V.  5,  p.  21-40.) 

1179  species  and  30  varieties  are  listed;  about  75  un- 
determined  species  are  indicated  as  occurring  in  the 
state. 

97  Popenoe,  E.  A.  Additions  to  the  cat- 
alogue of  Kansas  Coleoptera.  (Trans.  Kans. 
acad.  sci.,  1878,  v.  6,  p.  77-86.) 

415  species  and  varieties  are  enumerated ;  some  are 
notTully  identified. 

98  Provancher,  L.  Liste  des  coldopt^res 
pris  k  Portneuf,  Quebec.  (Le  nat.  canad., 
1869,  V-  ''  P-  232;  255-256;  279-280;  V.  2,  p. 
12;  1870,  p.  60-61:  118:  178-179;  249;  271- 
272;  343;  367-369;  V.  3»  P-  25-26;  1871,  p.  57- 
59-) 

699  species  are  listed. 

99  Putnam,  J.  D.  List  of  Coleoptera 
found  in  the  vicinity  of  Davenport,  Iowa. 
(Proc.  Davenp.  acad.  nat.  sci.,  1876,  v.  i,  p. 
169-173.) 

312  determined  and  3  undetermined  species  are  listed. 

100  Putnam,  J.  D.  Coleoptera  collected 
at  Monticello,  Iowa,  June  12th,  1872.  (Proc. 
Davenp.  acad.  nat.  sci.,  1876,  v.  i,  p.  173.) 

A  list  of  34  determined  and  3  undetermined  species. 

101  Putnam,  J.  D.  Coleoptera  collected 
near  Frederic,  Monroe  Co.,  Iowa,  August, 
1869.  (Proc.  Davenp.  acad.  nat.  sci.,  1876, 
V.  I,  p.  173) 

A  list  of  19  species. 

102  Putnam,  J.  D.  List  of  Coleoptera 
collected  in  the  Rocky  Mountains  of  Colo- 
rado, in  1872.  (Proc.  Davenp.  acad.  nat. 
sci.,  1876,  v.  i,  p.  177-182.) 

336  determined  and  34  undetermined  species  are  listed. 
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103  Putnam,  J.  D.    Report  on  the  insects 

collected  by  Captain  Jones's  expedition   to 

northwestern    Wyoming    in    1873.       (Proc. 

Davenp.  acad.  nat.  sci.,   1876,  v.  i,  p.  187- 

19X.) 

44  identified  and  i  unidentified  species  of  Coleoptera 
are  listed  from  Green  River  Basin:  Port  Brxdger;  38 
identified  and  a  unidentified  from  Wind  River  Basin : 
Stinking^ater  River;  and  ai  species  from  Yellowstone 
National  Park. 


104  Putnam,  J.  D.     Report  on  the  insects 

collected   in   the    vicinity  of   Spring  Lake 

Villa,   Utah  Co.,  Utah,  during  the  summer 

of  1875.      (Proc.    Davenp.  acad.   nat.    sci., 

1876,  V.  I,  p.  193-205.) 

From  the  Mount  Nebo  alpine  region  53  determined 
and  3  undetermined  species  of  Coleoptera  are  listed ; 
from  Salt  mud  fiat  near  Utah  Lake  33  aetermined  and  i 
undetermined  and  from  the  Sage  brush  region  105  de- 
termined and  7  undetermined. 


HETEROPACHA   RILEY  AN  A. 


BV    CAROLINE    G.    SOULE,  BROOKLINE,  MASS. 


Eggs  laid  July  i,  1891,  at  Columbus,  Ohio. 

Eggs  globular,  opaque  white  mottled  with 
dark  green,  a  dot  of  green  on  top. 

July  II,  1.30  P.M.,  they  hatched. 

Young  larvae  1-8  inch  long.  Head  very 
large,  round,  horn-colored  mottled  with 
brown.  Body  gray,  striped  longitudinally 
with  dark  brown  on  each  side  of  the  dorsum, 
nth  segment  black  on  top.  Body  covered 
with  short,  gray  hairs.  Feet  and  props 
gray.  Anal  props  very  slender  and  spread 
far  apart.  The  body  tapered  from  head  to 
anal  end.  The  larvae  moved  very  fast,  and 
were  flat  instead  of  cylindrical. 

Three  days  later  they  had  changed  some- 
what in  color,  the  head  being  dull  white 
barred  with  brown;  the  body  dull  white  on 
dorsum  with  a  black  dorsal  line,  and  a  black 
dash  on  each  side  of  this  line.  From  each 
dash  arose  a  small,  dark  wart  with  short 
spreading  hairs.  The  sides  were  dark  gray 
with  a  dull  white  line  from  5th  segment  to 
anal  props.  The  hairs  were  most  abundant 
over  the  head  and  feet,  and  were  grayish. 
Each  segment  had  a  few  warts,  with  sparse 
short  hairs. 

July  16.  First  mouli.  Head  darker,  hairy, 
mottled  with  white,  the  dark  and  white  lines 
extending  back  over  the  first  segment,  the 
body,  as  before,  giving  the  effect  of  black  and 
white   stripes.     The   tapering   from   head  to 


anus  was  very  noticeable,  as  was  the  flat, 
leech-like  shape.  The  hairs  were  long  over 
the  feet,  shorter  along  the  stigmatal  line,  and 
very  short  on  the  sides  and  dorsum. 

July  19.  Second  moult.  Length  1-2  inch. 
Head  dark  barred  with  white  hairs.  Body 
tan-colored  on  dorsum  with  two  black  dashes 
on  each  segment.  Lateral  and  stigmatal 
lines  nearly  black.  A  black  patch  on  top  of 
the  nth  segment.  Feet  and  props  dark 
gray.  Hairs  sparse  and  short  except  over 
feet  and  props,  where  they  seemed  to  '*fringe" 
the  whole  edge  of  the  larva. 

July  23.  Third  moult.  Length  one  inch 
or  a  trifle  less.  Head  black  with  two  short 
yellow  lines  on  top,  and  a  yellow  spot  near 
the  mouth,  hairy.  Body  brown  on  dorsum, 
yellow  between  the  segments,  with  black 
dashes.  Two  yellow  dashes  on  12th  segment. 
No  black  patch  on  nth  segment.  Lateral 
and  stigmatal  lines  of  black  and  pale  brown. 
Feet  and  props  dark,  overhung  by  long  gray 
hairs  in  tufts.  Very  short  hairs  on  the  dor- 
sum, and  very  sparse. 

July  27th.  Fourth  moult.  11-2  inches 
long.  Head  as  before.  The  body  was 
marked  with  brown,  black,  tan,  and  yellow 
or  white,  in  a  sort  of  *'oil-cloth  pattern"  very 
difficult  to  describe,  and  varying  with  indi- 
viduals. The  dorsal  hairs  were  unnoticeable 
without    a   lens,   but    the    stigmatal    fringe 
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remained,  and  the  general  look  of  the  larvae 
was  like  Tolype  laricis  except  in  color. 

The  larvae  moved  very  rapidly,  and  when 
at  rest  lay  closely  adhering  to  the  twig  of 
honey-locust,  so  flat  as  to  be  inconspicuous. 
The  cast  skins  seemed  to  be  thicker  and 
more  leathery  than  those  of  most  Bombycid 
larvae.  These  larvae  drank  less  than  most 
that  I  have  reared. 


Cocoon.  Aug.  5.  The  first  one  spun  a  thin 
parchment-like  cocoon,  3-4  of  an  inch  long, 
oval,  slender,  of  a  red-brown  color  mottled 
with  gray.  It  spun  very  slowly,  taking  over 
two  days. 

Pupa.  Aug.  II.  The  pupa  was  formed.  It 
was  3-4  of  an  inch  long,  slender,  dark  brown, 
and  had  a  white  chalky  substance  all  over  it, 
which  fell  off  when  the  pupa  was  touched. 


PREPARATORY   STAGES   OF  PHEOSIA   DIMIDIATA   H.S. 


BY    HARRISON    G.    DYAR. 


Pheosia  DIMIDIATA  Herrick'Sch^ffer. 

1854 — Herr-Sch.,   Saml.  ausser.   schmett., 

p.  66,  fig.  515,  Drymonia. 
1882 — Grote,   New  check  list,  p.   19,  Phe- 
osia. 
rimosa  Packard. 

1864 — Pack.,   Proc.   ent.    soc.   Phil.,  v.   3, 

P-  358. 

1877 — Lintner,  Ent.  cont.,  iv.  p.  *j6  ^dic- 
ta ea. 

1878 — Tapper,  Bull.  Brook,  ent.  soc, 
V.   I,  sp.  dist. 

1882 — Goodhue,  Can.  ent.  v.  14,  p.  73. 

1890 — Packard,  5th  rept.  U.  S.  ent.  comm., 

P-  455»  ^P'  ^i^f- 
1891 — Dyar,  Psyche,  v.  6,  p.  128. 
californica  Stretch. 

1873 — Stretch,  Zy%.   &   Bomb.  N.  A.  v.  i, 
p.  116,  pi.  4,  fig.  5,  larva,  pi.  10.     Noto- 
donta. 
1877 — Lintner,    Ent.  cont.,   iv.   p.   76,  pr. 

syn. 
Egg.  Hemisphencal,'the  base  flat,  smooth, 
sublustrous,  white.  Under  the  microscope  it 
appears  closely  covered  with  dense,  very 
small,  rounded  granulations,  which  are  of 
about  uniform  size,  but  fused  into  a  small 
white  spot  at  the  micropyle.    Diameter  i.i 


mm.  Laid  singly,  usually  on  the  under  side 
of  the  leaves  of  its  food-plants.  The  larva 
hatches  by  eating  a  hole  in  the  side  of  the 
^^^i  but  leaves  the  rest  of  the  shell  intact. 

First  stage.  Head  slightly  bilobed,  black 
and  shiny;  labrum  white;  a  few  hairs;  width 
.6  mm.  Joint  12  is  slightly  enlarged  dor- 
sally,  otherwise  the  body  is  uniformly  cylin- 
drical. There  is  no  trace  of  the  caudal  horn 
so  conspicuous  in  the  last  stage.  Body  pale 
white;  cervical  shield,  anal  plate  and  tho- 
racic feet  black.  From  the  minute  elevated 
dots  arise  blackish  hairs  which  are  appar- 
ently not  glandular  but  pointed  at  tip.  A 
subventral  broken  blackish  band  which  later 
changes  to  purple.  Legs  normal,  the  anal 
pair  not  elevated,  all  black  outwardly.  Near 
the  end  of  the  stage  a  purplish  patch  appears 
under  the  skin  on  joint  12  dorsally  in  the 
location  of  the  piliferous  dots  of  row  i,  indi- 
cating the  origin  of  the  caudal  horn.  The 
piliferous  dots  of  row  i  are  close  together  on 
joint  12,  more  normal  on  joint  11  and  almost 
in  line  with  those  of  row  2  on  the  anterior 
segments.  Row  3  are  large,  lateral ;  rows  4 
and  5  small;  row  6  distinguishable  only  on 
the  legless  segments  and  row  7  normal,  on 
the  venter  of  the  apodal  joints.     In  the  latter 
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part  of  the  stage  the  body  is  greenish  white, 
the  dots  distinct  and  black. 

Second  stage.  Head  large,  slightly  bilobed, 
narrowing  to  the  vertex,  flattened  in  front; 
shining  straw  yellow,  brown  on  the  vertices 
of  the  lobes;  mouth  parts  whitish;  ocelli 
black;  width  i.i  mm.  Body  slightly  en- 
larged at  joint  12  with  a  dorsal  rounded 
conical  process  bearing  two  divergent  setae; 
otherwise  slender.  Pale  whitish  green,  the 
horn  dark  red  brown,  not  shiny;  a  faint  stig- 
matal  yellowish  band,  bordered  below  by  an 
interrupted  dark  red  band.  Thoracic  feet 
black,  the  bases  of  the  four  anterior  pair  of 
abdominal  feet  black  outwardly.  The  pilif- 
erous  dots  are  absent,  but  the  setae  remain 
rather  short,  fine,  blackish.  The  cervical 
shield  is  absent  and  the  anal  plate  obscure. 

Third  stage.  Head  rounded,  pale  green, 
not  shiny ;  mouth,  antennae  and  ocelli  brown- 
ish ;  a  few  short  blackish  hairs;  width  1.7 
mm.  Body  cylindrical,  with  a  slight  sub- 
ventral  ridge;  joint  12  enlarged  dorsally  and 
continued  into  a  process  like  a  tapering  horn, 
pointing  straight  upward,  nearly  i  mm. 
long.  Cervical  shield  and  anal  plate  not  dis- 
tinct, concolorous  with  the  body.  Body 
whitish  green,  not  shiny;  an  obscure  yel- 
lowish stigmatal  shade,  below  which  is  a 
dark  red  suhventral  band,  somewhat  inter- 
rupted; feet  all  dark  red.  The  process  on 
joint  12  is  rounded  at  the  tip  and  bears  two 
minute  divergent  black  setae.  Similar  setae 
arise  from  the  obsolete  piliferous  dots.  Spir- 
acles brown,  whitish  centrally.  The  seg- 
ments are  faintly  transversely  creased. 

Fourth  stage.  Head  large,  flattened  in 
front,  very  slightly  bilobed  and  uniform  yel- 
lowish green  in  color;  width  2.4  mm.  Body 
cylindrical,  slender,  enlarged  dorsally  at 
joint  12  and  bearing  a  conical  nutant  process. 
I  mm.  long,  which  bears  two  small  divergent 
setae  before  the  tip.  The  other  setae  on  the 
body  are  also  very  minute.  Color  yellowish 
green ;  a  substigmatal  yellowish  band  and 
below  it  a  dark  red  one,  staining  the  bases  of 
the  legs.     Thoracic   feet   dark   red,  the   anal 


feet  green.  Spiracles  large,  white,  narrowly 
ringed  with  black.  The  horn  is  red.  As  the 
stage  advances  the  body  becomes  tinged 
with  purplish  except  on  the  sides  of  joint  2. 
The  spiracles  are  broadly  surrounded  by 
white. 

Fifth  stage.  ,  Head  large,  rounded,  flat- 
tened in  front,  smooth,  shiny  pea  green 
with  a  faint  brownish  tinge  and  obscurely 
mottled  with  little  yellowish  spots;  mouth 
parts  brownish  ;  width  3.8  mm.  Body  long, 
slender  at  first,  joint  12  produced  upwards 
into  a  long  conical  horn,  very  thick  at  base. 
Anal  plate  large,  nearly  circular,  but  slightly 
excavated  anteriorly  with  a  knob-like  eleva- 
tion in  the  center  and  coarsely  granulated. 
The  body  is  at  first  green  with  a  strong 
brownish  purple  tinge,  especially  in  the 
middle  of  the  segments;  joint  2  clear  green 
anteriorly.  On  each  joint  centrally  a  black- 
ish purple  transverse  shade  band,  absent  on 
joints  2,  5,  and  11,  complete  on  joint  3,  ting- 
ing the  bases  of  the  legs  on  joint  4,  most  dis- 
tinct on  the  bases  of  the  legs  on  joints  7-10 
and  on  joint  12  running  posteriorly  to  the 
spiracle  and  broadly  to  the  vertex  of  the  horn 
which  is  pinkish  posteriorly.  Anal  plate 
green,  with  a  broad  red-brown  border. 
Spiracles  large,  black,  surrounded  with 
white  and  outside  this  by  a  purplish  shade, 
the  pair  on  joint  2  pale  with  a  black  border. 
A  broad  medio-ventral  pale  green  band. 
Thoracic  feet  red-brown. 

As  the  stage  advances,  the  entire  head  and 
body  become  very  shiny  light  purple,  except 
the  thoracic  feet  which  are  red  and  the  anal 
plate  which  is  colored  as  before.  The  black- 
ish bands  and  ventral  band  remain  as  does 
also  the  coloration  of  the  spiracles.  There 
are  no  setae  distinguishable  except  on  the 
anal  feet,  but  very  slight  ones  can  be  made 
out  with  a  lens  in  certain  places.  There  are 
two  orange  spots  on  the  feet  on  joints  7-10, 
separated  by  a  black  line;  the  anal  feet  are 
orange  centrally.  Some  examples  almost 
entirely  lack  the  black  bands  except  the  one 
on  the  horn  which  is  always  present. 
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Cocoon,  The  larvae  turn  bluish  and  enter 
the  ground  to  pupate,  forming  a  cell  lined 
with  silk. 

Pnpa.  Cylindrical,  rounded  at  both  ends, 
long  in  comparison  with  its  width ;  uniform 
shiny  black.  The  wing  cases  are  wrinkled. 
The  cremaster  consists  of  two  very  short 
spines,  some  distance  apart,  and  projecting 
almost  laterally  from  the  last  segment,  which 
nevertheless  hold  to  the  silken  web  with 
considerable  firmness. 

Length  26  mm. ;  width  8  mm. 

Food  plants.  Poplar  (Populus)  and  willow 
(Salix). 

Larvae  from  Yosemite  Valley,  Cal.  Two 
broods  a  year,  the  winter  being  passed  in  the 
pupa  state. 

Temperature  experiments. 
24  Vernon  Terrace,  Brighton, 

10  Sept.,,  i8gi. 

Editor  of  Psyche,  Dear  Sin  —  I  have  to 
thank  you  for  the  number  of  Psyche  contain- 
ing an  abstract  of  one  of  my  papers  on  the 
temperature  experiments  I  have  been  making 
on  sotne  Lepidoptera.  Will  you  permit  me 
to  point  out  a  typographical  error  which 
maybe  misleading.  In  ''general  conclusion" 
no.  5, the  figures  "7"  and  "5'*  have  been  trans- 
ferred, making  my  figures  "57°"  read  as  "75°.** 
I  may  perhaps  add  that  in  order  to  bring  out 
ihtfull  deep  colouring  in  the  spring  emer- 
gence of  illustraria,  a  somewhat  lower  tem- 
perature than  57^*  seems  necessary,  though 
that  57°  is  very  effective.  I  find  both  emer- 
gences of  all  three  of  the  English  Selenias 
affected  by  temperature  in  the  pupal  stage,  in 
colour,  —  as  to  markings  I  am  not  yet  quite 
sure  avS  regards  lunaria  and  illunaria. 

I  am  very  glad  you  have  seen  fit  to  publish 
the  experiments  in  America.  I  have  always 
thought  a  country  with  such  an  abundance  of 
Lepidoptera  and  such  extremes  of  heat  and 
cold  would  be  especially  productive  of  ma- 
terials for  such  experimentation.  Your  dis- 
tinguished naturalist,  Mr.  W.  \\.  Edwards, 
has  done  much,  and  indeed  I  have  onlv  en- 


deavoured to  follow  in  his  footsteps  and  work 
out  results  that  he  has  not  been  able  to  follow 
out.  We  want  such  experiments  also  on 
single  brooded  species,  some  of  which  (e.  g. 
Ennomos  autumnaria)  are  certainly  affected  ; 
and  as  to  these  it  remains  to  be  ascertained 
whether  Prof.  Weismann's  theory  applies  (I 
by  no  means  say  it  does  not).  Then  the 
pupal  period  when  the  application  is  effective 
wants  ascertaining.  I  have  reason  to  think 
that  (as  in  the  Ajax  experimented  on  by  Mr. 
Edwards)  the  earliest  stage  is  the  sensitive 
one,  and  this  makes  it  diflScult  to  get  in  Eng- 
land American  pupae  in  the  proper  stage. 
Hoping  that  some  of  your  readers  will  take 
up  this  very  interesting  question — which  will 
offer  them  the  compensation  for  their  labours 
certainly  of  presenting  them  with  some  beau- 
tifully coloured  and  probably  not  before  seen 
varieties,  and  thanking  you,  I  beg  to  remain. 

Yours  very  truly, 

F,  Merrifield. 

Choice  of  food. — In  Psyche  for  October, 
page  166,  is  a  note  with  the  above  title  con- 
cerning Platysamia  ceanothi.  The  habit 
mentioned  does  not  appear  abnormal  when 
the  species  is  observed  in  its  native  country, 
as  many,  if  not  most  species  in  California 
seem  to  prefer  the  tender  leaves  at  the  ends 
of  the  twigs.  This  is  true,  not  only  of  Bom- 
bycids,  but  of  many  butterflies.  It  is,  prob- 
ably, due  to  the  fact  that  the  leaves  of  many 
of  the  native  trees  become  quite  hard  when 
mature,  as  for  example,  the  live  oak  upon 
which  the  larvae  of  Tkecla  gr units  feed. 
These  larvae  are  unable  to  eat  the  nearly 
mature  leaves,  anil  starve  if  not  furnished 
with  growing  tender  ones.  The  principal 
food  plants  of  P.  ceanothi  ?^%  observed  by  me 
in  Yosemite  were  Ceanothus  intcgerrimus 
And  J?hamnus  californica.  The  leaves  of  the 
former  are  very  thin  and  tender,  even  when 
old,  and  the  larvae  readily  ate  them  ;  of  the 
latter,  they  preferred  the  young  leaves  at  the 
ends  of  new  shoots. 

Harrison  G.  Dyar. 
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Nadata  gibbosa. — Eggs  laid  July  ^oth. 
Thej  were  small,  hemispherical,  the  flat  side 
attached  to  the  leaf;  opaque  yellow  with  a 
white  bloom  all  over  them. 

Aug.  5th  they  hatched,  the  young  larva 
being  not  quite  i^^  inch  long,  clear  yellow  in 
color,  with  short,  sparse  hairs,  and  very 
slender  anal  props.  The  head  was  very 
large,  and  the  body  tapered  from  it  to  the 
anal  props. 

Aug.  9.  First  moult,  i  inch  long,  taper- 
ing as  before.  Head  large,  round,  green. 
Body  green  with  yellow  lateral  line.  Sparse 
hairs  visible  only  with  a  lens.  Feet  and 
props  green. 

Aug.  13.  2nd  moult.  ^  inch  in  length. 
Head  very  large,  round,  bilobed,  very  yellow 
green.  Body  tapering  to  anal  props,  white- 
green  in  color,  with  a  pale  yellow  lateral 
line,  or  band.  Sparse  hairs.  Feet  and  props 
green.     The  colors  grew  paler. 

Aug.  19.  3d  moult.  \  inch  in  length. 
Anal  shield  edged  with  yellow.  Otherwise 
as  before. 

Aug.  25.  4th  moult.  \\  inches  long.  Head 
large,  round,  with  a  deep  suture,  white-green, 
lighter  on  top.  Body  blue-green,  dotted 
with  white,  and  so  thicklv  dotted  on  the 
dorsum  as  to  look  almost  white.  Lateral 
line  yellow  in  some  specimens,  almost  white 
in  others.  Anal  shield  edged  with  yellow. 
Feet  and  props  green.  Spiracles  white  en- 
circled with  tan-color.  They  grew  to  li 
inches  in  length,  were  stout,  and  had  the 
general  shape  of  the  "cut-worms."  Sept. 
4th  the  first  one  stopped  eating,  grew  a  little 
purplish  on  the  back  and  sides,  and  spun  a 
thin  web  on  the  bottom  of  the  tin. 

Sept.  9th.  Pupa  appeared.  It  was  \  inch 
long,  stout,  shining,  very  dark  brown,  a 
little  lighter  between  the  segments.  Abdom- 
inal segments  pitted.  Eye-cases  very  smooth 
and  prominent.  Anal  hook  short,  bifur- 
cated . 

Caroline  G.  Soule. 


A  CORRECTION. — I  havc  referred  to  the 
sycamore  in  my  description  of  Heterocampa 
unicolor  and  again  in  that  of  Halisidota 
karrisii  (Psyche,  v.  6,  p.  164)  as  Acer 
pseudo-platanus.  This,  is  a  mistake  for  Pla- 
tanus  occidentalis. 

Harrison  G.  Dyar^ 

Notes  : —  Cand^ze  has  just  issued  at  Li^ge 
a  systematic  catalogue  of  Elateridae  known 
in  1890.    The  price  is  six  francs. 

The  last  number  of  the  Canadian  entomol* 
ogist  is  especially  valuable  from  its  contain- 
ing two  interesting  papers  read  to  the  Ento- 
mological club  of  the  American  association, 
for  the  advancement  of  science,  in  August; 
viz.,  Mr.  H.  G.  Hubbard's  account  of  Insect- 
life  in  the  hot  springs  of  the  Yellowstone 
National  Park,  and  Mr.  E.  A.  Schwarz's  Pre- 
liminary remarks  on  the  insect-fauna  of  the 
Great  Salt  Lake,  Utah. 

The  8th  part  of  Moore's  Lepidoptera  In- 
dica  contains  a  table  of  the  genera  of  Indian 
Satyrinae,  56  in  number,  and  descriptions  of 
the  species  of  seven  of  the  genera,  together 
with  the  usual  eight  plates.  It  is  interesting 
as  figuring  a  considerable  number  of  dry  and 
wet  season  broods  of  Indian  Satyrinae  distin- 
guished by  de  Nic^ville.  The  early  stages  of 
two  species  only  are  given.  The  notes  upon 
the  distribution  of  the  species  are  interesting 
and  extensive,  as  usual.  We  notice  one  typ- 
ographical error  in  the  incorrect  type  used 
in  the  heading  for  Virapa  radza. 

The  September  number  of  the  Entomologi- 
sche  nachrichten  is  entirely  given  up  to  a  new 
systematic  arrangement  and  synoptic  table 
of  the  genera  of  Aeschnidae,  by  Dr.  F. 
Karsch,  in  which  he  criticises  the  previous 
system  of  de  Selyt*. 

W.  A.  Wagner  publishes  in  the  Bulletin  of 
the  Moscow  society  of  naturalists  (1890,626) 
a  full  description  of  the  structure  and  habits 
of  a  new  trap-door  spider,  Tarentula  opiphex, 
which  is  specially  interesting   as  being  the 
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Arst  known  instance  of  a  spider  making  an 
operculate  burrow,  outside  of  the  Territel- 
ariae;  the  paper  is  accompanied  by  an  ex- 
cellent plate. 

Mr.  £.  P.  Van  Duzee  has  published  in  the 
Bulletin  of  the  Buffalo  society  of  natural 
sciences  an  annotated  list  of  the  Macrolep- 
idoptera  of  the  vicinity  of  Buffalo,  number- 
ing 777  species.  The  relative  abundance  and 
ataiion  of  most  of  the  species  are  given. 

Two  more  new  works  upon  British  insects 
are  now  under  way.  Mr.  Charles  G.  Barrett, 
one  of  the  editors  of  the  Entomologist's 
monthly  magazine,  is  publishing  through 
Reeve  and  Company  a  descriptive  account 
of  the  families,  genera,  and  species  of  Lepi. 
doptera  of  the  British  Islands  with  an  ac- 
count of  their  preparatory  stages,  habits,  and 
localities.  It  is  to  be  issued  by  parts  in  a 
large  and  small  paper  form  for  54  and  10 
shillings  respectively.  The  second  work  is 
an  account  of  British  flies  by  F.  B.  Theobald, 
which  is  published  by  Elliot  Stock.  Six 
parts  are  to  appear  annually  at  a  shilling 
each,  but  the  extent  of  the  work  is  not  indi- 
cated in  the  advertisement  of  the  same. 

The  seventh  part  of  Kolbe's  Introduction 
to  the  knowledge  of  insects  completes  in 
about  twenty  pages  the  account  of  the  ab- 
dominal appendages  by  sections  on  the  ex- 
vternal  male  organs  of  generation,  the  fleshy 
legs  of  many  larvse,  and  a  few  minor  topics, 
besides  a  bibliography  o(  the  subject  which 
itself  extends  over  half  a  dozen  pages;  this 
and  the  other  special  bibliographies,  of  which 
this  part  has  several  of  much  value,  would 
be  more  convenient  if  more  orderly;  they 
appear  to  be  neither  alphabetical  nor  chrono- 
logical and  to  have  been  somewhat  hastily 
compiled.  The  internal  organs  occupy  the 
rest  of  the  part;  first  the  hard  parts  and  then 
the  muscles,  though  in  this  the  order  of  the 
prospectus  is  slightly  violated.  All  the  sub- 
jects are  treated  in  the  same  excellent  man- 
ner as  in  the  earlier  parts,  but  at  the  present 
rate  the  work  will  not  be  finished  for  several 
years. 


At  the  October  meeting  of  the  Entomo- 
logical Society  of  London  Mr.  Johnson  ex- 
hibited a  specimen  of  Nabis  killed  while 
holding  its  prey,  a  very  hard  species  of  Ich- 
neumon ;  Mr.  Saunders  thought  that  from 
the  nature  of  the  Ichnumon  the  only  chance 
the  Nabis  had  of  reaching  its  internal  juices 
would  be  through  the  anal  opening.  Mr. 
Wailly  exhibited  larvae  of  Citkeronia  regalis 
in  various  stages  bred  from  eggs  received 
from  Iowa  and  thought  to  be  the  first  bred  in 
England;  Prof.  J.  H.  Smith  of  New  Jersey 
took  part  in  a  discussion  which  followed 
upon  the  habits  of  the  larva.  Dr.  Sharp 
showed  a  weevil,  Bciopsis ferrugalis  of  New 
Zealand,  the  ends  of  the  elytra  of  which  bore 
a  close  resemblance  to  the  section  of  a  twig 
cut  with  a  sharp  knife. 


PROCEEDINGS   OF   SOCIETIES. 

CAMBRIDGE  ENTOMOLOGICAL  CLUB. 

13  F'^BRUARY,  1891. — The  i6oth  meeting  of 
the  Club  was  held  at  156  Brattle  St.  Mr. 
S.  H.  Scudder  was  chosen  chairman. 

Mr.  S.  H.  Scudder  showed  two  of  the 
specimens  of  Zopherus  mentioned  by  him  in 
Psyche  (v.  5,  p.  406)  which  were  still  living. 
He  also  exhibited  some  interesting  figures  of 
fossil  Rhynchophora  from  Florissant,  Col. 

13   March,    1891. — The    i6ist   meeting  of 
the    Club   was    held   at    156  Brattle  St.     Mr. 
S.  Henshaw  was  chosen  chairman. 

Remarks  were  made  concerning  the  recent 
death  of  Mr.  Holmes  Hinkley,  one  of  the 
more  active  members  and  a  member  of  the 
Executive  Committee. 

An  informal  discussion  followed  on  the 
monstrosities  of  Coleoptera,  in  which  all  par- 
ticipated. Mr.  S.  H.  Scudder  showed  one 
specimen  each  of  Galerita  janus^  Chlaenius 
tomeniosuSy  Lachnosterna fusca ,  and  Trickius 
figer^  all  of  which  exhibited  some  curious 
malformations.  (See  Psyche,  v.  6.  p.  89-93, 
pi.  2.) 
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THE   LIFE   HISTORY  OF   SPALGIS  S-SIGNATA   HOLL. 


BY   W.   J.    HOLLAND,  PH.D.,    PITTSBURGH,  PENN. 


In  November  of  last  year  I  published 
in  Psyche,  vol.  5,  p.  426,  a  description 
of  a  new  species  of  Spalgis  Moore,  from 
Kangwe,  upon  the  Ogov6  River,  West 
Africa,  and  gave  to  it  the  specific  name 

1  have  recently  received  the  larva  and" 
chrysalis  of  the  insect,  accompanied  by 
a  note  from  the  collector.  Rev.  A.  C. 
Good,  Ph.D.,  which  shows  that  we  are 
dealing  with  a  species,  which  is  in  its 
habits  closely  related  to  our  own  Feni- 
seca  tarquinius  Fabr.  The  creature  is 
aphidivorous  in  its  larval  state,  as  Mr. 
Good  shows.  We  thus  have  knowl- 
edge of  four  species  of  Lycaenidae,  the 
caterpillars  of  which  are  characterized 
by  carnivorous  propensities.     They  are 

Feniseca  tarquinius  Fabr., 

Spalgis  epius  Westwood, 

Liphyra  brassolis  Westwood, 

Spalgis  s-signata  Holland. 

The  life  history  of  Feniseca  tarquin- 
ius has  been  thoroughly  worked  out  by 
Miss  Emily  Morton  and  Mr.  W.  H. 
Edwards.  The  life  history  of  Spalgis 
epius,  as  given  by  Mr.  E.  E.  Green,  of 
Pundul-oya,  Ceylon,  and    incorporated 


in  vol.  2  of  the  "Butterflies  of  India, 
Burmah,  and  Ceylon,"  by  De  Nic^ville, 
finds  confirmation  in  the  discovery  of 
Rev.  Mr.  Good.  Mr.  Green  calls 
attention  in  loc.  cit.  to  the  fact  that 
there  must  have  been  an  error  made  in 
assigning  to  S.  epius  the  larva  and  chry- 
salis which  are  attributed  to  that  species 
in  Mr.  Moore's  great  work  upon  the 
Lepidoptera  of  Ceylon.  That  the  larva 
of  Liphyra  brassolis  is  aphidivorous  is 
an  inference  of  the  writer,  and  is  based 
upon  grounds,  which  he  has  fully  de- 
tailed in  the  Canadian  entomologist, 
vol.  19,  p.  61.  Undoubtedly,  as  we 
come  to  a  fuller  knowledge  of  the  habits 
of  the  Lycaenidae  of  the  tropics  of  the 
old  world,  we  shall  find  that  there  are 
several  genera  besides  those  which  have 
been  named  that  have  similar  habits.  I 
strongly  suspect  that  the  larvae  of  Lach- 
nocnema  and  of  Euliphyra  mihi,  are 
like  the  lar\'ae  of  Spalgis  and  Feniseca 
in  their  food  habit. 

I  give  upon  Plate  4  the  figure  of  the 
larva,  the  chrysalis,  and  the  imago  of 
Spalgis  s-signata,  and  have  also  given 
a  magnified  representation  of  the  dorsal 
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aspect  of  the   chrysalis,  which  excited 
very  naturally  the  surprise  of  Mr.  Good, 
as  his  note  which  I  append  to  this  brief 
account  shows.     It  is  worthy  of  remark 
that  the   same    strange    likeness    to   a 
human  face  which  is  found  in  S.  s-sig- 
nata,  is  observable  in  Feniseca  tarquin- 
ius.     In  the  notes  sent  to  Mr.  Edwards 
by  Miss  Morton,  and  published  in  the 
Canadian     entomologist,    vol.     i8,    p. 
147,  she   asks  "Have   you  noticed  the 
ape's  face  which  the  chrysalis  shows?" 
While  Mr.  Good  regrets  that  he  was 
unable,  in  inflating  the   larval  skin,  to 
preserve  the  white  matter  adhering  to 
it,  there  is,  nevertheless,  a  good  deal  of 
it  clinging  to  it.     Examined   under   a 
powerful     microscope     this     adhering 
matter  is    se**n    to   present   a   peculiar 
shining    appearance,    and    to    thickly 
cover  the  hairs  with  minute  granula- 
tions as  if  each  hair  had  been  dipped  in 
some  substance  like  a  solution  of  sugar 
or  salt,    and  then  had   been  dried.     I 
herewith  give  Mr.  Good's  notes : 

January  19th,  1891. 

'* Today  1  stumbled  upon  the  queer- 
est object  which  I  think  I  ever  saw. 
On  the  underside  of  the  leaves  of  a 
fragipanni  I  saw  a  number  of  small 
chrysalids  which  bore  a  most  absurd 
resemblance  to  a  human  face.  I  found 
a  few  of  the  larvae  still  unchanged. 
Their  color  was  dark  brownish,  but  I 
have  inflated  one,  and  that  will  be  better 
than  any  description.  The  body  was 
all  covered  over  with  a  whitish  sub- 
stance, not  a  part  of  the  body,  and 
which  I  took  to  be  the  remains  of  plant 
lice   with   which   the   underside   of  the 


leaves  on  which  the  larvae  were  found 
abounded.  I  think  that  these  caterpillars 
must  have  fed  upon  these  white  plant 
lice,  for  I  could  not  detect  that  they  had 
eaten  the  leaves.  Almost  all  of  the 
white  foreign  substance  is  rubbed  ofi 
of  the  specimen  which  I  inflated,  and 
I  regret  that  I  did  not  succeed  better 
in  preserving  the  specimen  just  as  it 
appeared.  The  chrysalis  is  attached  to 
the  leaf  by  the  back  of  the  head,*  and 
presents  to  view  what  mimics  in  a  won- 
derful way  the  face  of  a  man  or  a  chim- 
panzee. Especially  do  the  eyes  and 
the  well-marked  brows  overhanging 
them  present  a  startling  resemblance  to 
the  human  face.  The  natives  notice 
and  are  surprised  at  the  resemblance  as 
much  as  I  am.  Here  is  mimicry,  but 
to  what  possible  purpose.^  Or  has 
Dame  Nature  for  once  laid  aside  her 
usually  practical  character  and  decided 
to  amuse  herself?  I  hope  I  may  be 
able  to  preserve  and  send  a  chrysalis 
intact." 

January  24th,  1891. 
*'Today  two  of  No.  10  have  emerged, 
and  I  am  pleased  to  find  that  we  are 
dealing  with  a  rare  butterfly.  The 
empty  shells  show  nothing  of  the 
resemblance  to  a  human  or  monkey 
face  of  which  I  have  spoken  previously. 
I  have  therefore  dried  a  chrysalis,  and 
have  succeeded  well,  except  that  one 
eye  looks  a  little  bloodshot.  I  hope 
that  you  can  make  out  the  exact  appear- 
ance of  the  chrysalis." 


*  Mr.  Good,  when  speaking  of  the  "head"  in  this 
connection,  is  not  empl<»ying:  technically  accurate  Ian- 
guag^e,  but  is  accommodating  his  phrase  to  the  appear- 
ance of  the  chrysalis.  The  mode  cf  attachment  is  pre- 
cisely like  that  to  be  observed  in  Feniseca  tarquinius. 
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Later. 

"Fourteen  butterflies  emerged  from 
the  chrysalids,  but  some  of  them  did 
not  disclose  the  imago,  but  dried  up  in 
the  box,  retaining  their  natural  appear- 
ance.    I  send  these  in  a  roll  of  paper." 


Explanation  of  Plate  4. 

Fig.    I.    Spalgis   s-signata   Holland. 
Chrysalis  enlarged. 

Fig.  2.     Same.    Chrysalis,  nat.  size. 
Fig.  3.     Same.     Larva. 
Fig.  4.     Same.    Imago. 


LIFE  HISTORY   OF  ORGYIA  CANA   HY.  EDW. 


BY    HARRISON   G.    DYAR. 


Orgyia  CANA  Hy.  Edw. 

1881. — H.  Edwards,  Papilio,  v.  i,  p.  62. 

Effg"*  Slightly  conoidal  though  almost 
spherical,  smooth,  shiny,  opaque  white,  with 
a  faint  brownish  spot  and  ring  at  the  flat- 
tened end;  diameter  i  mm.  The  eggs  are 
laid  in  a  mass  on  the  cocoon  of  the  female 
moth,  fastened  together  by  a  slight  amount 
of  froth  and  thickly  covered  with  the  faintly 
brownish  down  from  the  body  of  the  moth. 
The  winter  is  passed  in  fhis  stage,  the  little 
larvae  hatching  in  the  spring  and  emerging 
as  mature  moths  in  July  and  August.  There 
is  but  one  brood  a  year. 

First  larval  stage.  Head  shining  black, 
Ubruin  a  little  paler;  width  04  mm.  Body 
sordid  purplish  black,  a  dorsal  yellowitsh 
shade  on  joints  3,  4  and  9  and  a  whitish  stig- 
matal  line.  Warts  black,  the  subdorsal  ones 
on  joint  2,  large;  hair  thin,  but  several  hairs 
grow  from  each  wart,  black.  There  are  no 
brush-like  tufts,  hair  pencils  nor  retractile 
tubercles,  but  the  places  of  the  latter  are  in- 
dicated by  a  dorsal  red  spot  on  joints  10  and 
II  respectively,  not  elevated. 

Second  stage.  Head  brownish  black, 
shiny;  width  0.7  mm.  Body  and  warts  black, 
hair  thin,  bristly  and  black.  The  subdorsal 
warts  on  joint  2  are  large,  but  there  are  no 
briihh  tufts  nor  pencils.  The  retractile  tub- 
ercles are  present  on  joints  10  and  11,  small, 
and  colored  dull  blood  red.  The  dorsum  is 
paler  on  joints  3.  4  and  9. 


Third  stage.  Head  black  with  a  brownish 
tinge,  labrum  white;  width  1.1-1.3  mm. 
Body  black  except  on  the  dorsum  of  joints  3 
and  4  where  it  is  yellowish  white  with  a 
black  dorsal  line,  and  also  a  yellowish  sub- 
dorsal spot  on  joints  9  and  10  (anteriorly). 
Warts  all  black;  hair  long,  black  with  pen- 
cils of.  short,  plumed,  black  hairs  from  the 
subdorsal  warts  of  joint  2  (none  on  joint  12). 
There  are  small,  dorsal,  black,  brush-like 
tufts  on  joints  5  and  6  and  a  few  short  tufted 
white  hairs  on  joints  7  and  8.  The  warts  of 
row  2  on  joint  9  are  a  little  tinged  with 
red.  Retractile  tubercles  red.  Length  of 
larva  about  9  mm. 

Fourth  stage.  Head  brownish  black,  la- 
brum and  antennae  sordid  white;  width  1.7- 
1.8  mm.  Body  greenish  black  below,  gray 
on  the  sides,  a  black  subdorsal  and  yellow 
subventral  line.  Dorsum  largely  sordid  yel- 
low; cervical  shield,  a  dorsal  line  on  joints 
3  and  4,  a  shade  surrounding  the  tufts  on 
joints  5-8,  and  a  broad  band  from  joint  9 
posteriorly  to  joint  12,  all  black;  joint  13 
dark  gray.  The  warts  of  rows  1-5  and  the 
retractile  tubercles  are  all  blood  red,  concol- 
orous,  except  those  on  joint  2  which  are 
black.  The  plumed  pencils  on  joint  2  are 
2.5  mm.  long,  and  there  is  now  also  one  on 
joint  12  dorsally.  The  brush-like  tufts  on 
joints  5  and  6  are  brown,  those  on  7  and  8 
white.  The  other  hair  is  long  and  black  but 
whitish  subventrally. 
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Fifth  stag-e.  Head  shining  black  with  a 
faint  brownifih  tinge,  labrum  and  antennae 
pale  yellow;  width  2.1-2.6  mm.  The  body 
is  colored  as  in  the  previous  stage  but  the 
black  shade  surrounding  the  brush  tufts  fills 
in  nearly  all  the  dorsal  space;  hair  pencils 
from  joints  2  and  12,  3  mm.  long.  Spiracles 
black,  a  white  dot  posterior  to  each.  The 
arrangement  of  the  warts  is  as  follows:  row 

1  anteriorly  next  to  dorsal  line  on  joints  5- 
12;  2  subdorsal;  3  suprastigmatal ;  [4  absent, 
represented  by  the  white  dots  posterior  to 
the  spiracles;]  5  8ubventral;  6 also  subven- 
tral,  just  above  the  bases  of  the  legs  and  a 
little  posterior  to  the  other  warts ;  and  row 
7  consists  of  four  small  warts  on  the  venter 
of  the  legless  segments.     On  joint   2  warts 

2  and  3  are  on  the  cervical  shield,  small;  4 
is  large,  subdorsal;  5  also  large,  lateral.  On 
joints  3  and  4  all  are  present  but  i  and  moved 
up  somewhat.  On  joint  13  there  are  but 
three  warts,  the  upper  two  large  besides  very 
minute  ones  on  the  anal  plate.  The  brush 
tufts  arise  from  wart  i  and  the  upper  part 
of  2. 

Six/A  stage  (all  $  and  some  9  niature 
larvae).  Head  brown-black,  shiny,  clypeus 
pale  centrally,  labrum  and  antennae  white; 
width,  3. 1-3  6  mm.  Body  velvety  black,  a 
broken  buif  subdorsal  line  on  joints  3  and  4, 
represented  by  buff  or  yellow  spots  on  joints 
5  and  8-1 1  a  little  farther  down  the  sides;  a 
similar  smaller  subventral  row  running  the 
whole  length.  Cervical  shield  pale,  shaded 
with  black,  its  warts  crimson.  The  warts  of 
rows  1-5  are  fine  dark  crimson,  large,  the 
hair  long  and  black.  Plumed  pencils  black, 
7.5  mm.  long,  showing  a  marked  difference 
from  the  previous  stage.  Retractile  tuber- 
cles crimson,  a  little  brighter  than  the  warts. 
Brush  tufts  large,  all  unicolorous^  brownish 
silver  gray,  darker  along  the  crest,  showing 
another  marked  difference.  Feet  reddish, 
black  at  their  bases.  As  the  stage  advances 
the  brush  tufls  become  black  centrally,  the 
side  hairs  remaining  white. 

Sex^enth  stage  (some  ?  larvae  only).    Head 


round,  brownish  black,  shiny,  a  pinkish 
white  line  above  the  mouth ;  antennae  red- 
dish, ocherous  at  base;  width  4  mm.  Body 
dark  gray,  black  dorsally,  a  broken  subdor- 
sal band  nearly  covering  the  dorsum  on 
joints  3  and  4  and  a  broken  substigmatal 
band.  All  the  warts  of  rows  i,  2,  3  and  5, 
retractile  tubercles  and  cervical  shield  fine 
crimson,  the  tubercles  a  little  brighter.  The 
warts  of  row  4  are  present  but  very  small, 
situated  back  of  the  spiracles  and  colored 
ocher  yellow. 

Cocoon,  Oval,  regular,  nearly  opaque, 
composed  of  hair  and  silk. 

$  pupa.  Robust;  wing  and  antenna-cases 
prominent;  abdomen  tapering,  cremaster 
long,  terminating  in  minute  hooks;  sparsely 
covered  with  rather  short  fine  whitish  hairs. 
Color  rather  light  brown;  spiracles  black. 
Length  12  mm.;  width  5  mm. 

9  pupa.  Very  large  and  robust,  thorax 
and  ca&es  small,  wing-cases  of  moderate  size; 
abdomen  nearly  cylindrical,  cremaster  flat- 
tened, ending  in  many  hooks.  Smooth  very 
shiny  pale  brown,  with  a  few  sparsely  dis- 
tributed pale  hairs ;  spiracles  black.  Length 
22  mm. ;  width  of  abdomen  9  mm.,  of  thorax 
4*5  mm. 

Food  plants.  Species  of  oak  {^^nercHS 
kelloggt'i  ^nA  ^.  c/trysolepis)  also  wild  coffee 
{^Rhamnus  caltfornicit)  and  willow    (Salix). 

Larvae  from  Yosemite,  Cal. 

$  moth.  Primaries  dark  gray,  whitish 
scales  thickly  scattered  on  a  nearly  black 
ground;  an  obscure  black  basal  line  and  a 
brownish  patch  outside  this,  covering  the 
lower  half  of  the  wing  before  the  t.  a.  line, 
edged  above  by  a  black  line  and  narrowly 
separated  from  the  t.  a.  line.  Transverse 
anterior  line  broad,  black,  gently  waved  and 
slightly  produced  outwardly  above  m.  vein; 
a  reniform  discal  spot,  outlined  in  black, 
filled  in  with  a  yellowish  white  shade  and 
narrowly  bordered  with  whitish.  Transverse 
posterior  line  starting  from  costa  almost  above 
reniform,  passing  outward  and  around  the  spot 
and  continuing  to   internal    margin  parallel 
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to  t.  a.  line.  On  the  costa  bejond  t.  p.  line 
a  black  patch  from  which  proceeds  the  whit- 
ish subterminal  line,  almost  parallel  to  the 
t.  p.  line  and  most  strongly  marked  just  be- 
fore its  junction  with  internal  margin,  almost 
forming  a  white  crescent.  A  black  terminal 
line.  Fringes  blackish,  interrupted  with 
paler. 

Secondaries  blackish  with  a  chestnut  tint, 
especially  centrally.  Below  nearly  uniform 
dark  blackish  gray  with  a  slight  chestnut 
tint;  discal  dot  and  t.  p.  line  indicated  in 
black. 


$  moth.  Abdomen  extremely  large,  tho- 
rax small,  legs  slender,  wings  larger  than 
usual,  6  mm.  long.  Color  white  with  a  faint 
brownish  tinge;  down  dense,  especially  on 
the  under  side  of  abdomen  ;  dorsum  broadly 
dark  cinereous,  both  on  thorax  and  abdomen ; 
wings  faintly  brownish;  eyes  black.  Anten- 
nae shortly  pectinated.  Length  18  mm. ; 
width  of  abdomen  12  mm. 

Habitat  probably  the  Sierra  Nevada  of 
California.  Recorded  from  Havilah,  Kern 
Co.,  (Hy.  £dw.)  and  Yosemite,  Mariposa 
Co. 


A   LIST  OF  SOME  OF  THE  CATALOGUES  AND  LOCAL  LISTS  OF 
NORTH  AMERICAN  COLEOPTERA.— Ill  (R.-Z.). 


BY    JOHN    HAMILTON     AND    SAMUEL    HBNSHAW. 


105  Rauterberg,  Fr.  Coleoptera  of  Wis- 
consin. (Proc.  nat.  hist.  soc.  Wis.,  1885,  p. 
10-25.) 

A  list  of  369  species  and  varieties  of  Cicindelidae  and 
Carabidue  with  notes  on  the  locality  and  time  of  occur- 
rence. 

106  Reed,  E.  B.     Coleoptera  taken  in  the 

neighborhood  of  London,  Ont.     (Can.  ent., 

1869,  V.  I,  p.  69-70.) 

Number  of  families  (31)  g;enera  (129)  and  species 
(iSo)  found  in  the  vicinity  of  London,  Ont.;  over  130 
undetermined  species  additional  to  the  above  have 
been  collected. 

107  Reinecke,  Ottomar.  Additional  list 
of  Coleoptera.  (Bull.  Buff.  soc.  nat.  sci., 
1882,  V.  4,  p.  55.) 

44  species  are  listed  from  the  vicinity  of  Buffalo, 
NY. 

Reinecke,  Ottomar.  See:  Zesch,  Frank 
H. 

108  Ritchie,  A.  S.  On  the  Coleoptera  of 
the  Island  of  Montreal.  (Can.  nat.  and  geol., 
1869,  ser.  2,  V.  4,   p.  27-36.)     Separate;   11  p. 

315  species  are  listed  from  the  Island  of  Montreal  and 
31  Canadian  species  taken  outside  the  Island  of  Mon- 
treal. 

109  Sahlberg,    John.       Coleoptera     och 

medlemmar  a  Barings  Sunds  Atnerikanska 
Hemiptera  insamlade  af  Vega-expcditionens 
kust.     (Vega-exped.  vetens.  iaktt.,  1885,  bd. 

4»  P-  59-71) 

16  species  of  Coleoptera  are  listed  from  Port  Clarence, 
Grantley  Harbor  and  Bay  of  Iman-Huk. 


no  Saunders,  W.  Entomological  notes 
during  a  trip  to  Saguenay.  (Can.  ent., 
1868,  V.  I,  p.  11-13.) 

18  sp^ies  are  listed  with  localities. 

Savage,  H.^  See :  Hayward,  R. 

111  Say,  Thomas.  Descriptions  of  cole- 
opterous insects  collected  in  the  late  expedi- 
tion to  the  Rocky  Mountains,  performed  bj 
order  of  Mr.  Calhoun,  Secretary  of  War, 
under  the  command  of  Major  Long.  (Journ. 
acad.  nat.  sci.  Phil.,  1823,  v.  3,  p.  139-216; 
1824,  p.  238-282 ;  298-331 ;  403-462 ;  1824,  v.  4, 
P'  83-99* )     Ed.  Leconte,  v.  2,  p.  89-336. 

Describes  354  species. 

112  Schaupp,  F.  G.  The  Cicindelidae  of 
the  neighborhood  of  New  York.  (Bull. 
Brooklyn  ent.  soc,  1878,  v.  i,  p.  28.) 

A  list  of  1$  species  with  localities  and  times  of  ap. 
pearance. 

113  Schaupp,  F.  G.  [Florida  Coleop- 
tera.] (Bull.^ Brooklyn  ent.  soc,  1878,  v.  i, 
P-  34-) 

Adds  13  species  to  those  listed  by  Schwarz. 

114  Schaupp,  F.  G.  List  of  Carabidae 
found  in  the  neighborhood  of  New  York 
city.  (Bull.  Brooklyn  ent.  soc,  1883,  v.  6, 
p.  29-32;  71-72.) 

313  species  are  listed  with  localities  and  times  of  ap- 
pearance. 
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115  Schmeltert  H.  Coleoptera  of  the 
neighborhood  of  New  York.  Chrysom- 
clidae.      (Bull.  Brooklyn  ent.  soc,  1S78,  v. 

I,  p.  55;)         .     , 
96  species  are  listed. 

116  Schwarz,  E.  A.    List  of  Coleoptera 

collected   in   Michigan   in    1874.       (Psyche, 

1876,  V.  I,  p.  145-148.) 
lOi  species  are  enumerated  with  notes  and  localities. 

117  Schwarz,  E.  A.  The  Coleoptera  of 
Florida.     (Proc.  Amer.  philos.  soc.  1878,  v. 

17.  P  353'47i) 

13S6  species  and  v.irieties  are  listed  on  p.  434.469;  the 
occurrence  of  more  than  joo  additional  species  is  noted ; 
many  new  species  are  described  by  the  author  and  by 
Lecontfe. 

118  Schwarz,  E.  A.    On  a  collection  of 

Coleoptera     from   St.    Augustine^    Florida. 

(Proc.  ent.  soc.  Washington,  1889,  v.  i,  p. 

169-171.)     Separate:  2  p. 

Genera)  remarks  on  a  collection  of  600  species  of 
Colcopteia  collected  in  the  vicinity  of  St.  Augustine, 
Fla. ;  2400  species  known  to  occur  in  Florida. 

Schwarz,  E.  A.    See  :  Hubbard,  fl.  G. 

119  Smith,  John  6.     List  of  Coleoptera 

collected  by  J.  R.  Spencer  at  Fort  Churchill. 

(Rep.   progr.   Can.   geol.  surv..    1882-83-84, 

1885,  p.  62  DD.) 
i^  determined  and  a  undetermined  species  are  listed. 

120  Smith,  J.  6.  Catalogue  of  insects 
found  in  New  Jersey.  (Final  rep.  state  geol- 
ogist, 1890,  V.  2,  48(6  p.) 

3167  species*  and  varieties  of  Coleoptera  are  listed  on 
p.  69-271 ;  localities  and  collectors  are  given  when 
known. 

121  Snow,  F.  H.  List  of  Coleoptera  col- 
lected in  Colorado  in  June,  July  and  August, 
1876.  by  the  Kansas  University  scientific  ex- 
pedition. (Trans.  Kans.  acad.  sci.,  1877,  v. 
5,  p.  15-20.) 

304  species  and  ta  varieties  are  enumerated;  chiefly 
identifled  by  Dr.  }.  L.  Leconte.  This  list  also  appeared 
in  the  K.iuRas  coIleji;iatc  1877,  v.  a. 

122  Snow,  F.  H.     The  insects  of  Wallace 

county,  Kansas.      (Trans.  Kans.  acad.  sci., 

1878,  V.  6,  p.  61-70.) 

Includes  captures  in  Gove  county;  316  species  and 
varieties  of  Coleoptera  arc  listed  on  p.  6J-70  with 
county  loc  ilities  of  capture. 

123  Snow,  F.  H.  List  of  Coleoptera  col- 
lected near  Dome  Rock,  Platte  Canon.  Colo- 
rado, by  the  Kansas.University  scientific  ex- 
pedition for  1S78      (Trans.  Kans.  acad.  sci., 

1878.  V.  6,  p.  75-77-) 

09  species  and  varieties  are  listed;  a  few  are  not 
fully  identified. 

124  Snow,  F.  H.  List  of  Coleoptera  col- 
lected in  Santa  ¥6  Canon,  N.  M.,  by  the 
Kansas  University  scientific  expedition  for 
18S0.     (Trans.  Kans.  acad.  sci.,  1881,  v.  7, 

P-  7^77-.)         ,.  ^   . 
2yj  species  are  listed. 


125  Snow,  F.  H.  Dou8:la8  county  addi- 
tiouH  to  the  list  of  Kansas  Coleoptera  in  1879 
and  1S80.     (Trans.  Kans.  acad.  sci.,  1881,  v. 

7,  p.  78-790 

144  species  are  listed. 

126  Snow,  F.    H.     Lists  of  Lepidoptcra 

and  Coleoptera,  collected  in  New  Mexico  by 

the  Kansas   University  scientific  expedition 

of  1881  and   1882.     (Trans.  Kans.  acad.  sci., 

1883,  V,  8,  p.  35-45- ) 

535  species  and  varieties  of  Coleoptera  are  listed  on 
p.  39*45 ;  some  are  not  fully  determined. 

127  Snow,  F.  H.  Additions  to  the  list  of 
Kansas  Coleoptera  in  18S1  and  1882.  (Trans. 
Kans.  acad.  sci.,  1883,  ^'  ^t  P-  5^*) 

49  species  are  listed ;  a  few  are  not  fully  determined. 

128  Snow,   F.    H.    Lists  of  Lepidoptera 

and  Coleoptera  collected  in  New  Mexico  by 

the  Kansas  University  scientific  expeditions 

of  1 883  and  1884.      (Trans.  Kans.  acad.  sci., 

1885,  V.  9,  p.  65-69.) 

140  species  and  varieties  of  Coleoptera  are  listed  on 
p.  66-69;  some  are  not  fully  identifiea. 

129  Bprague,  P.  S.  Insect  fauna  of 
CameFs  Iliiinp,  Vt.  •  (Arch,  sci.,  1871.) 

55  species  of  Coleoptera  are  listed. 

130  Strecker,  Herman.  Coleoptera.  (An- 
nual rep.  chief  engineers  for  1878,  1878,  p. 
1864-1866  ) 

A  list  of  33  species  collected  in  the  San  Juan  rej^ion 
of  Colorado. 

131  Summers,  S.  V.  List  of  Coleoptera 
of  St.  Louis  county,  Missouri.     (Can.  ent., 

1873.  V.  5,  p.  132-134:   145-147:  168-170:  190- 
192:  1874,  V.  6,  p.  52-55.) 

598  species  and  varieties  are  listed;  the  list  was   not 
completed  beyond  the  Colydiidae. 

132  Summers,  S.  V.  Catalogue  of  the 
Coleoptera  from  the  region  of  Lake  Pont- 
chartrain,  La.     (Bull.  ButTulo  soc.  nat.   sci., 

1874,  V.  2,  p.  7S-99.)     Separate:  21  p. 

906  species  and  varieties  are  listed;   a  lew   are  not 
fully  identified. 

n3  Taylor,  George  W.  The  entomology 
of  Vancouver  Islam!.  Notes  on  seventv-six 
species  of  Cicindelidae  and  Carabidae- col- 
lected near  Victoria,  Vancouver  Island.  (Can. 
ent.,  1886,  V.  18.  p.  34-37-) 

Notes  of  capture  and  frequency  are  given. 

134  Townsend,  C.  H.  T.  A  list  of  Cole- 
optera collected  in  Louisiana,  on  or  south  of 
parallel  30°.     (Can.  ent.,  1SS5,  v.  17,  p.  66- 

73-) 

113  species  and  varieties  are  listed,  with  localities 
and  notes  of  capture. 

135  Townsend,  Tyler.     Contribution  to  a 

list  of  the  Coleoptera  of  the  lower  peninsula 

of  Michigan.    (Psyche,  1SS9,  v.  5,  p.  231-235.) 

i65  species  and  varieties  are  listed;  a  few  are  not 
fully  identified. 
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136  Uhler,  P.  R.  Report  upon  the  insects 
collected  by  P.  R.  Uhler  during  the  explora- 
tions of  1875,  including  monographs  of  the 
families  Cydnidae  and  Saldae,  and  the  Ile- 
miptera  collected  by  A.  S.  Packard,  Jr.,  M.D. 
(Bull.  U.  S.  geol.  and  geog.  surv.,  1877,  v.  3, 
P- 355-475;  765-801.) 

05  species  of  Coleoptera  from  the  plains  and  raoun. 
tains  of  eastern  Colorado  are  listed  on  p.  770*779. 

137  Uhler.  P.  R.  List  of  animals  observed 
at  Fort  Wool,  Va.  (Studies  biol.  lab.  Johns 
Hopkins  Univ.,  1879,  ^'  ^»  "o*  3»  P*  '7"34') 

7  species  of  Coleoptera  are  recorded  on  p.  29-30. 

138  Ulke,  Henry.     List  of  species  of  Cole- 
optera, collected  by  Lieut.  W.  L.  Carpenter, 
United  States  army,  for  the  United   States 
geological  survey  of  Colorado,  1873.     (Rep. 
U.  S.  geol.  surv.,  [Hayden's  7th  rep.],  1874, 

P- 567-571-) 
164  species  are  listed. 

139  Ulke.  Henry.     Report  upon  the  col- 
lections of  Coleoptera  made  in  portions  of 
Nevada,   Utah,   California,   Colorado,    New 
Mexico,  and  Arizona,  ^during  the  years  1871, 
1872,  1873  *"<^  '874.     (Rep.  geogr.  and  geol. 


expl.  and  surv.  west  looth  mer.,  1875,  v-  5» 
Zoology,  p.  809-827.) 

iSa  species  are  listed  with  locality,  date  of  capture, 
collector  and  range  of  habitat. 

140  Walker,  Francis.  List  of  Coleoptera. 
Lord*s  Naturalist  in  Vancouver  Island  and 
British  Columbia.  London,  1866,  v.  2,  p. 
309-311. 

94  species  are  listed. 

White,  J.  E.    See  :  Brodie,  W. 

141  Wickham,  H.  F.  A  list  of  the  Cole- 
optera of  Iowa  City  and  vicinity.  (Bull.  lab. 
nat.  hist,  state  Univ.  Iowa,  1888,  v.  i,  no.  i, 
p.  81-92. 

S61  species  and  10  varieties  are  listed;  a  few  species 
are  not  fully  identified. 

Wickham,  H.  F.  See:  Osborn,  Her- 
bert. 

142  Zesch,  Frank  II.  an^Reinecke,  Otto- 
mar.  List  of  the  Coleoptera  observed  and 
collected  in  the  vicinity  of  Buffalo.  (Bull. 
Buffalo  soc.  nat.  sci..  18S1,  v.  4,  p.  2-15.) 
Separate :  14  p. 

1424  species  are  listed. 


INDEX  OF  LOCALITIES. 


Alaska,  63,  69.  84,  85,  86,  87,  109. 

Anticosti,  18. 

Argenteuil,  Ca.,  25. 

Arizona,  64,  70,  74,  139. 

Athabaska  Lake,  82. 

Atlanta,  Id.,  78. 

Baltimore.  Md.,  83. 

Bay  of  Iman-Ruk,  Alaska,  109. 

Belleville,  Ont.,  6,  7. 

Berings  Straits,  109. 

Blanc  Sablon,  H.  B.  T..  51. 

Bonaventure,  Quebec,  8. 

British  Columbia,  11.  43,  77,  140. 

Buffalo,  N.  Y.,  107.  142. 

California,  46,  53,  62,  63.  64.  65,  66,  67.   70. 

71,  76,  84,  86,  139. 
California,  Lower,  53,  70. 
Camel's  Hump,  Vt.,38.  129. 
Canada,  i,  4,  6,  7,  S,  12,  16,  17.  19,  23,  24.  i>,. 

3^  34»  35.  3^'  5^'  57-  ^-'  91'  95-  9^    "^'• 
108,  no. 

Canada,  Lower,  i6,  17 

Canada  West,  4. 

Cape  Cluidleigh,  H.  B.  T..  51. 


Cape  Digges.  H.  B.  T.,  51. 

Caribou  Island,  Labrador.  91,  92. 

Churchill  River,  H.  B.  T.,  80,  82. 

Cincinnati,  Ohio,  27,  28,  29. 

Clemente  Island,  Cal.,  53. 

Cliftondale,  Mass.,  39. 

Colorado,   13,   14,  15,  45,  50,  64,  76,  78,  79, 

102,  121,  123,  130,  136,  138,  139. 
Columbus,  Ohio,  30. 

Cross  Lake,  Nelson  River,  H.  B'.  T.,  81,  82. 
Cumberland  House,  Sask.,  82. 
Custer  Co.,  Col.,  15. 
Davenport,  Iowa,  99. 
Dome  Rock,  Col.,  123. 
Douj(las  County,  Kansas.  125. 
Florida,  113,  117,  118. 
Flying  Post,  Ont.,  82. 
Fort  Briiltjer,  \Vy.,  103. 

Churchill,  II.  B.  T..  119. 

Simpson.  N.  \V.  T..  69. 

Tojon,  Cal.,  66. 

Whipj^Ie,  Ariz.,  74. 

Williaiu.  L.  Sup..  61. 

Wool.  \  a..  137. 
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Frederic,  Iowa,  lox. 

Frontera,  64. 

Oasp^,  Quebec,  8,  23. 

Gove  County,  Kansas,  122. 

Grantley  Harbor,  Alaska,  109. 

Green  Mountains,  Vt.,  38. 

Green  River  Basin,  Wy.,  103. 

Grenville,  Ca.,  25. 

Grimsby,  Ont.,  94,  95. 

Guadalupe  Island,  49. 

.Hopedale,  Labrador,  92. 

Hudson's  Bay  Region,  26,  51,  80,  81,  82,  119. 

Idaho,  46,  47,  78,  79. 

Indian  Territory,  46. 

Iowa,  90,  99,  100,  loi,  141. 

Iowa  City,  141. 

James  Bay,  31. 

Kabiuakagami,  Lake  Superior,  82. 

Kansas,  46,  58,  59,64,  68,  71,  96,  97,  122, 

125,  127. 
Kicking  Horse,  Pass,  B.  C,  11. 
Labrador,  91,  92,  93. 
Lake  Huron,  82. 

Pontchartrain,  La.,  132. 

Superior,  54,  61,  64,  82. 

Winnipeg,  81,  82. 

of  the  Woods,  82. 
Lincoln,  C.  W.,  4. 
London,  Ont.,  ic6. 
L*Orignal,  Ca.,  25. 
Louisiana,  132,  134. 
Lower  Fort  Garry,  Manitoba,  81. 
Lycoming  Co.,  Pa.,  73. 
Mackenzie  River,  N.  W.  T.,69. 
Manitoba,  81. 
Maryland,  83. 
Massachusetts,  37,  39. 
Mexico,  20,  64. 
Michigan,  54,  116,  135. 
Michipicoten  River,  Lake  Superior,  82. 
Missinaibi  House,  Lake  Superior,  82. 
Missouri,  131. 
Montana,  46. 
Monticello,  Iowa,  100. 
Montreal,  Canada,  24,  108. 
Mount  Washington,  N.  H.,  2. 
Nebraska,  68. 


Nelson  River,  80,  81,  82. 

Nelson  River  House,  82. 

Nevada,  46,  139. 

New  England,  9,  48. 

New  Hampshire,  2,  32. 

New  Jersey,  120. 

New  Mexico,  14,  45,  46,68,  70,  71,  76,  124, 

126,  128,  139. 
New  York,  107,  112,  114,  115,  142. 
New  York  (City),  112,  114,  115. 
North  America,  3,  20,  21,  40,  41,  42,  60,  72, 

88. 
North  West  Territory,  69. 
Nova  Scotia,  55,  57. 
Norway  House,  Lake  Winnipeg,  8k 
Oba,  Lake  Superior,  82. 
Ohio,  27,  28,  29,  30. 
Ontario,  6,  7,  82,  94,  95,  106. 
Oregon,  46,  62,  63,67,  69,  71. 
Ottawa,  Ca.,  25,  34. 
Oxford  House,  H.  B.  T.,  81.  82. 
Pennsylvania,  10,  33,  73,  89. 
Philadelphia,  Pa.,  10. 
Platte  Canon,  Col.,  123. 
Port  Clarence,  Alaska,  109. 
Portneuf,  Qiiebec,  98. 
Quebec,  8,  16,  17,  19,  23,  98,  no. 
Reindeer  Lake,  H.  B.  R.,  82. 
Rimouski,  Qiiebec,  8. 
Rocky  Mountains,  11,  57,  78,  79,  102,  in. 
Rouge,  Ca.,  25. 

Russian  America,  63,  69,  84,  85,  86,  87. 
Saguenay,  Qiiebec,  no. 
Saint  Augustine,  Fla.,  118. 

Lawrence,  8,  23. 

Louis  Co.,  Mo.,  131. 
San  Juan,  Col.,  130. 
Santa  F^  Canon,  N.  Mex.,  124. 
Saskatchewan,  69,  82. 

Sault  de  Ste.  Marie,  Lake  Superior,  61,  82. 
Sitkha,  84,  85. 
Snake  River,  Wy.,  47. 
Sonora,  65. 
Sorel,  Ca.,  24. 
South  Carolina,  52. 
Spring  Lake  Villa,  L't.,  104. 
Stinkingwater  River,  Wy.,  103. 
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Straits  of  Belle  Iftle,  Labrador,  91. 

Stupart's  Bay,  H.  B.  T.,  51. 

TenncRsee,  22. 

T^ton  Basin,  Id.,  47. 

Texas,  5,  64,  65,  70. 

Thunder  Bay,  Lake  Superior,  61,  82. 

Utah,  46,  50,  71,  78,  104,  139. 

Vancouver  Island,  43,  75,  133,  140. 

Vermont,  38,  129. 

Victoria,  Vane,  43,  133. 

Virginia,  44,  137. 


Wallace  Co.,  Kansas,  122. 

Washington,  63,  71. 

West  Indies,  20. 

White  Mountains,  N.  H..  32. 

Wind  River  Basin,  Wy.,  103. 

Winnipeg,  43. 

Wisconsin,  105. 

Wyoming,  47,  78,  79,  103. 

Yellowstone  Lake,  Wy.,  47. 

Yellowstone  National  Park.  Wv. 

York  Factory,  H.  B.  T.,  81. 


103. 


Miscellaneous  Notes.  —  A  portion  of 
volume  I  of  Psyche  which  has  long  been  out 
of  print  is  now  being  reprinted  and  the  vol- 
ume can  shortly  be  furnished  for  five  dollars. 
Complete  sets  of  Psyche  or  any  one  or  more 
of  the  volumes  can  therefore  be  obtained  at 
five  dollars  per  volume.  The  number  of  cop- 
ies on  hand,  however,  is  extremeiy  limited 
and  persons  desiring  to  secure  full  sets  or 
complete  their  series  are  advised  to  make 
early  application  to  the  treasurer,  Samuel 
Henshaw,  Cambridge,  Mass. 

A  list  of  Labrador  insects  will  be  found  in 
Dr.  A.  S.  Packard's  recent  book  The  Labra- 
dor Coast  (N.  Y.,  Hodges)  on  pp.  385-396 
and  446-447.  He  catalogues  233  species  di- 
vided as  follows:  Arachnida  11,  Myriopoda 
I,  Orthoptera  i,  Odonata  2,  Hemiptera  4, 
Platyptera  i,  Plectoptera  3,  Trichoptera  2, 
Coleoptera  63.  Diptera  11.  Lepidoptera  108, 
and  Hymenoptera  26.  Notes  of  distribution 
and  a  few  dates  are  added. 

Entomologists  should  not  overlook  a  holi- 
day book  of  unusual  interest  for  them,  no- 
ting the  out-door  and  in-door  observations  of 
a  rambler  who  knows  how  to  use  both  eyes 
and  pencil,  not  to  say  pen.  It  is  a  volume 
by  the  artist  William  Hamilton  Gibson, 
called  "Sharp  eyes,  a  rambler's  calendar  of 
fifty-two  weeks  among  insects,  birds,  and 
flowers"  (Harper's,  $500).  Both  text  and 
illustrations,  the  latter  on  nearly  every  page, 
are  by  the  same  hand;  better,   more   living 


pictures  of  our  insects  have  never  been 
given,  especially  where  they  are  represented 
in  flight,  when  they  rival  the  pictures  by 
Giacomelli;  and  yet  all  are  **process  cuts." 
The  volume  is  excellent  reading  as  well,  and 
tells  the  stories  of  the  lives  of  our  common 
insects  in  a  charming  waj'.  It  is  an  admir- 
able book  to  stimulate  the  young  observer. 

In  a  superb  monograph  of  the  trees  which 
furnished  the  Baltic  amber,  with  eighteen 
finely  colored  quarto  plates,  Conwentz  of 
Danzig  publishes  some  notices  of  amber  in- 
sects, especially  of  such  as  were  injurious  to 
the  species  of  Pinus  which  yielded  amber; 
among  other  things  he  figures  the  borings  of 
a  beetle  referred  bv  Kolbe  to  Anthaxia  and 
the  larval  burrows  in  the  dead  wood  which 
Brischke  looks  upon  as  the  work  of  a  Sciara. 

Dr.  Juan  Gundlach  has  just  finished  the 
printing  of  the  second  volume  of  his  Ento- 
mologia  Cubana  which  contains  the  Hymen- 
optera, Neuroptera,  and  Orthoptera. 

Prof.  John  B.  Smith's  promised  List  of 
Lepidoptera  of  Boreal  America  has  been 
issued  by  the  American  entomological  soci- 
ety; it  extends  to  124  pages  and  includes 
6020  nominal  species,  of  which  640  are  but- 
terflies, 229  Sphingidae  and  Sesiidae,  590  the 
families  allied  to  Lithosiidne  and  Bombyci- 
dae,  1861  Noctuina,  651  Geometrina,  634 
Pyralidina,  429  Tortricina,  and  986  Tineiiia. 
It  follows  the  stvle  of  Grotc's  Check  li>t  of 
American  moths. 
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PROCEEDINGS  OF   SOCIETIES. 

CAMBRIDGE    ENTOMOLOGICAL    CLUB. 

10  April  1891. — The  i62d  meeting  of  the 
club  was  held  at  156  Brattle  Street.  Mr.  J» 
H.  Emerton  was  elected  chairman. 

Mr.  S.  H.  Scudder  exhibited  a  series  of 
over  thirty  specimens  of  the  acridian  Bryo' 
dema  tuberculata  collected  many  years  ago 
by  Parschine  in  the  Trans-Baikal  and  Amur 
regions  of  eastern  Siberia,  namelj'  at  Irkutsk, 
Verschine-Udinsk,  the  desert  of  Khorinskaya 
in  southern  Siberia,  Khabarowka,  and  Sara* 
pol.  They  showed  an  extraordinary  amount 
of  variation  in  the  intensity  and  extent  of  the 
band  crossing  the  hind  wings  as  well  as  in 
the  depth  of  the  basal  tint,  some  being 
almost  or  quite  vitreous,  while  others  at  the 
other  extreme  were  a  deep  rose ;  the  apex  of 
the  wing  in  some  was  entirely  infumated  so 
as  to  connect  completely  with  the  transverse 
band,  while  others  showed  a  broad  vitreous 
space  outside  the  transverse  band,  darkened 
by  the  veins  only  ;  similarly  a  great  variation 
was  seen  in  the  depth  and  extent  of  the  mot- 
tling of  the  tegmina  and  no  little  difference 
in  the  surface  sculpture  of  the  dorsum  of  the 
pronotum  and  the  vertex  of  the  head.  In  all, 
the  anterior  sulcus  of  the  prozona  was  far 
less  deeply  impresf^ed  than  in  European  spec- 
imens of  the  same  species.  Mr.  Scudder 
also  showed  specimens  of  the  allied  B.  bara- 
bensis  collected  by  Parschine  at  Verkhni- 
Udinsk,  Verschine-Udinsk,  Strelinsk,  and 
the  desert  of  Khorinskaya. 

Mr.  J.  H.  Emerton  remarked  on  the  New 
England  species  of  Attidae.  He  stated  that 
thirty-three  species  of  this  family  are  repre- 
sented in  his  collection,  of  which  eight  are 
undescribed.  Of  these,  eight  belong  to 
Phidippus  and  Dendryphantes,  seven  to  the 
short  bodied  genera  allied  to  Attu$  pulex  and 
A.  palustris  of  Hentz,  and  three  to  the  ant- 
like genera.  The  classification  of  the  re- 
maining species  is  still  undecided.  Four 
species  are  represented  by  only  one,  and 
three  others  by  only  two  or  three  specimens 
each.     Mr.   Emerton   showed  a   number  of 


drawings  illustrating  the   variations  in  this 
family. 

Mr.  R.  Mayward  recorded  the  capture  in 
Arizona  by  Mr.  H.  K.  Burrison  of  Apkodius 
pumilus,  a  species  described  by  Dr.  Horn  in 
his  recent  Revision  of  Aphodius  from  New 
Mexico,  but  which  has  also  been  taken  by 
Mr.  Bowditch  and  Mr.  Havward  in  northern 
New  Mexico. 

8  May,  1891. — The  163d  meeting  of  the 
Club  was  held  at  156  Brattle  Street.  Mr.  J. 
H.  Emerton  was  chosen  chairman.  Afler 
the  additions  to  the  librarv  had  been  an- 
nounced  the  Club  proceeded  to  the  election 
of  officers  for  1891  which  had  been  post- 
poned. The  following  were  elected  :  Presi- 
dent, Prof.  F.  H.  Snow,  of  Lawrence,  Ks.; 
Secretary,  Roland  Havward ;  Treasurer, 
Samuel  Henshaw;  Librarian,  Samuel  H. 
Scudder ;  members  at  large  of  Executive  Com- 
mittee,}. H.  Emerton  and  T.  W.  Higginson. 

Rev.  W.  J.  Holland  and  Mr.  A.  P.  Morse 
were  elected  to  active  membership.  Mr.  S. 
H.  Scudder  communicated  some  notes  on 
Oeneis  (see  Psyche,  v.  6,  p.  99-100).  Mr.  J. 
H.  Emerton  remarked  briefly  on  certain  crab- 
spiders  (Thomisidae)  comparing  them  with 
the  Attidae,  an  allied  family. 

12  June,  1891. — The  164th  meeting  was 
held  at  156  Brattle  Street.  Mr.  J.  H.  Emer- 
ton in  the  chair.  Mr.  S.  Henshaw  was 
chosen  Secretary  pro  tern.  Mr.  F.  C.  Bow- 
ditch    was  elected    a    member. 

Mr.  J.  H.  Emerton  showed  some  plates  of 
New  England  Attidae,  and  remarked  upon 
the  character  and  distribution  of  a  number 
of  the  species ;  16  or  17  genera  and  about  33 
species  are  known  from  New  England. 

Mr.  S.  H.  Scudder  showed  drawings  by 
Mrs.  Peart  of  the  terminal  segments  of  the 
young  larvae  of  Oeneis  brucei,  Oe.jutta^  and 
Oe.  macouniiy  and  said  that  his  proposed  di- 
vision of  the  genus,  as  given  at  the  last 
meeting,  into  two  groups  for  which  the  sub- 
generic  names  of  Oeneis  and  Chionobas 
were  suggested,  appeared  to  be  well  founded. 
Mr,  Scudder  also  showed  the  early  stages  of 
several  European  butterflies. 
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FOR  SALE. 
Ceylon,  Java,  Borneo  and  New  Guinea  Insects? 
especially  Lepidoptera  and  Coleoptera  singly  or  in 
lots.    Also  Orthoptera,  dragon-flies,  land  and  fi'esh 
water  shells  at  low  prices. 

H.  FRUHSTORFER, 

Care  German  Consulate,  Soerabaia,  Java. 
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TACHINIDAE  WANTED, 
Named  or  unnamed  Tachinidae  wanted    in    ex- 
change, or  for  study,  from  any  part  of  North  America 
including  Mexico  and  the  West  Indies. 

C.  H.  TYLER  TOWNSEND, 

LasCruces,  New  Mexico. 
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NOTES    UPON    THE    TRANSFORMATIONS    OF    SOME    AFRICAN 

LEPIDOPTERA. 


BY   W.  J.    HOLLAND,    PH.D.,  PITTSBURGH,    PENN. 


From  among  the  mass  of  material  il- 
lustrating the  life-history  of  various 
species  of  West- African  lepidoptera  in 
my  possession,  and  for  which  I  am 
largely  indebted  to  my  indefatigable  co- 
adjutor, Mr.  Good,  I  have  culled  a  few 
notes,  which  are  likely  to  prove  inter- 
esting to  the  student  of  entomology.  I 
have  in  all  cases  sought  to  elucidate  by 
presenting  sketches  of  the  objects  them- 
selves, which  I  have  drawn  at  moments 
of  leisure,  and  which  may  be  relied 
upon  to  do  even  more  than  the  verbal 
accounts  which  I  herewith  give  to  make 
the  subject  plain. 

Saturnia  arnobia  Westw. 

In  the  Proceedings  of  the  Zoological 
society  of  London  for  the  year  1881,  p. 
142,  Prof.  Westwood  described  a  large 
bombycid  moth  to  which  he  gave  the 
name  Saturnia  arnobia.  The  specimen 
upon  which  he  based  his  description 
came  from  Old  Calabar,  and  is  in  the 
collection  of  T.  Chapman,  Esqr.,  Glas- 
gow. 

From  Mr.  Good  I  have  received  sev- 
eral  males   which    correspond    in    the 


main  with  the  figure  and  description  of 
Prof.  Westwood,  who  does  not,  by  the 
by,  indicate  the  sex  of  his  type.  The 
females  differ  quite  materially  from  the 
males,  and  there  is  evidently  a  dry  sea- 
son brood,  which  differs  in  both  sexes 
quite  considerably  from  the  wet  season 
form.  But  the  most  remarkable  fact  in 
the  life  history  of  this  great  moth, 
which  equals  in  expanse  of  wing  the 
largest  Bombycidae  of  North  America, 
is  the  fact  that  the  chrysalis  is  sus- 
pended, and  while  the  caterpillar 
weaves  a  few  stout  silken  threads  about 
the  spot  where  it  undergoes  its  transfor- 
mations, the  chrysalis  hangs  pendulous 
from  its  support  like  the  chrysalis  of  the 
Nymphalidae.  This  is  best  understood 
from  the  figure  given  upon  Plate  5. 

Before  giving  a  description  of  the  va- 
rious forms  of  the  species,  I  give  the 
notes  sent  me  by  the  collector : — 

"No.  43.  This  number  designates  a 
very  large  moth  which  emerged  from  a 
very  large  chrysalis.  The  first  of  these 
large  chrysalids  was  handed  to  me  at 
Elovi,  a  town  fifteen  miles  down  the 
river  from  Kangwe.  This  chrysalis  has 
not  yet  disclosed  the  imago,  (May  I4thf 
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1888) .  Two  weeks  or  more  afterwards 
(April  30),  I  obtained  six  more  chrysa- 
lids  at  the  same  place,  and  one  of  the 
flies  which  had  come  out  in  the  hands 
of  the  natives  and  is  not  perfect.  One 
of  the  lot  secured  upon  April  36th  came 
out  during  the  night  of  May  12th  and 
damaged  itself  slightly  before  I  discov- 
ered it.  I  send  it  in  the  envelope 
marked  43,  and  the  empty  pupa-case  in 
A  box  marked  with  the  same  number. 
Is  not  this  an  anomaly  ?  I  have  never 
before  obtained  a  moth  from  a  chrysalis 
hanging  suspended  as  this  one  was. 
When  I  got  the  chrysalis  first  I  thought 
now  I  have  the  chrysalis  of  Papilio  an- 
timnchus  or  zalmoxis,  and  I'll  g^t  the 
female  sure.  I  had  been  led  to  suppose 
from  my  reading  that  chrysalids  so  sus- 
pended and  comparatively  unprotected 
always  produce  diurnal  butterflies.  The 
chrysalis  is  dark  green  in  color,  begin- 
ning to  change  before  disclosing  the 
moth  to  a  pale  green,  and  later  to  the 
yellow  of  the  empty  shell." 

Mr.  Good  sent  me  of  this  brood  six 
perfect  specimens,  male  and  female, 
and  several  chrysalids  which  had  failed 
to  disclose  the  imago,  and  from  one  of 
which  the  figure  on  Plate  5  is  drawn. 
Later  he  sent  me  three  of  the  second 
brood,  and  a  chrysalid,  which  in  form 
is  identical  with  the  chrysalids  of  the 
first  brood,  but  smaller.  This  last 
sending  was  accompanied  by  the  fol- 
lowing note : — 

"No.  43.  —  I  designate  these  speci- 
mens by  the  same  mark,  No.  43,  as 
those  which  I  sent  you  in  the  summer. 
The  chrysalid  appears  to  be  identical  in 


form  and  color,  but  the  moths  are  very 
diflerent  in  color.  If  this  is  the  same 
species  then  the  larvae  bred  in  the  dry 
season  do  not  produce  as  fine  moths  as 
those  that  feed  in  the  latter  part  of  the 
rainy  season.  These  specimens  emerged 
Oct.  15th,  1888,  the  rainy  season, 
which  is  late  this  year,  having  just 
commenced." 

Rainy  season  brood,  $  .  Not  dif- 
fering materially  from  the  figure  and 
description  of  Prof.  Westwood.  The 
ground  color  is  a  bright  yellow,  with 
the  darker  markings  ochraceous  rufous. 
Expanse  61-2  inches. 

9  .  Wings  very  broad,  and  not  nearly 
as  pointed  at  apex  as  in  the  male.  Gen- 
eral color  tawny  ochraceous,  with 
darker  markings  deep  burnt  sienna. 
Expanse  of  wings  7 — 7  i  -4  inches. 

Dry  season  brood.  The  general 
color  of  the  two  sexes  is  the  same,  and 
may  be  described  as  Mars  brown,  with 
the  darker  markings  of  a  livid  purplish 
cast.  Expanse  of  wings :  <?  .  4  3-4 
inches ;  9  5 — 5  i  -2  inches. 

Idiomorphus  vala  Ploetz. 

Under  this  name  Dr.  Ploetz  described 
from  a  single  female  a  sp>ecies  of  Idio- 
morphus (genus  of  Satyridae,)  which 
had  been  collected  by  Dr.  Buchholz 
upon  the  West  African  coast.  The 
species  is  very  common  upon  the  Ogov6 
River,  at  all  events  I  have  received 
from  Mr.  Good  many  scores  of  exam- 
ples, male  and  female.  The  larval 
stages  of  this  genus,  which  is  peculiar  to 
the  hottest  parts  of  tropical  Africa,  have 


Febnuury  1891.] 


PSrCHE. 


215 


never  been  described,  as  far  as  I  am 
aware.  Unfortunately  the  inflated 
caterpillar  of  the  species  did  not  turn 
up  in  the  sending  in  which  it  was  in- 
cluded. Whether  it  was  destroyed  by 
the  carelessness  of  custom-house  offi- 
cials, or  in  some  other  way  was  lost,  I 
do  not  know.  The  chrysalids  sent  me 
by  Mr.  Good  came  safely  to  hand  and 
are  outlined  upon  Plate  5.  In  speaking 
of  the  habits  of  the  larva  the  collector 
says: — 

"The  larvae  are  very  peculiar  look- 
ing creatures,  gregarious,  feeding  spar- 
ingly upon  a  low  and  very  coarse  g^ass, 
which  grows  in  open  ground  and  forms 
gpreat  bunches.  The  leaf  of  this  grass 
is  from  a  foot  to  a  foot  and  a  half  in 
length,  and  from  an  inch  to  an  inch  and 
a  half  in  width.  When  not  feeding 
these  caterpillars  are  always  to  be  seen 
on  the  under  side  of  the  leaf,  lying  to- 
gether as  closely  as  possible,  and  pre- 
senting a  very  queer  appearance.  They 
increase  in  size  very  slowly.  The  chry- 
salids I  send  you  were  suspended  from 
the  lid  of  the  box,  but  in  nature  they 
hang  from  the  underside  of  a  leaf  or 
blade  of  grass.  The  first  of  the  butter- 
flies emerged  Dec.  24th,  and  the  last 
Dec.  29th.  The  time  during  which 
they  remain  in  the  pupal  state  is  about 
a  week." 

There  are  five  species  of  Idiomorphus 
which  are  found  at  Kangwe,  of  which 
the  species  before  us  seems  to  be  the 
most  common.  They  are  the  follow- 
ing:— 

I.  vala  Ploetz. 

I.  hewitsonii  Doumet. 


I.  italus  Hewitson. 

I.  zinebi  Butler. 

I.  sebetus  Hewitson. 

Of  the  latter  species  I  have  thus  far 
received  but  a  single  specimen.  It  ap- 
pears to  be  the  rarest  of  the  five. 

Harma  caenis  Drury. 

Of  this  species  Mr.  Good  sends  me 
an  inflated  larva,  and  several  chrysalids, 
from  which  the  figures  on  Plate  5  are 
taken. 

The  female  of  this  species  is  polymor- 
phic. There  is  a  female  which  very 
closely  resembles  the  male,  and  in  fact 
cannot  be  separated  from  it,  except  by 
an  examination  of  the  sexual  organs. 
This  form  is  not  common.  I  have  but 
one  specimen.  Then  there  is  a  dark  fe- 
male, which  is  the  common  form  and  is 
figured  accurately  in  Staudinger's  work 
upon  the  Exotic  Butterflies,  and  was 
also  figured  by  Cramer  as  Harma  am- 
phiceda.  Then  there  is  still  another 
form  in  which  the  basal  area  of  both 
wings  upon  the  upper  side  is  more  or 
less  suffused  with  red.  Both  of  these 
latter  forms  are  before  me  bred  in  nu- 
merous examples  from  the  same  batch 
of  larvae. 

In  a  letter  received  from  Mr.  Good 
several  years  ago  he  stated  that  this  spe- 
cies is  in  the  habit  of  migrating  in  great 
swarms.  Apropos  of  his  account  of 
the  migration  of  Harma  caenis  the  fol- 
lowing note  giving  some  details  as  to 
the  migration  of  another  species  may 
not  be  inappropriately  reproduced  here. 

"Oct.  14th,  1890.  To-day  at  Batanga 
I   saw   Crenis  amulia   Hying    in  g^reat 
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swarms  just  as  some  years  ago  I  saw 
Harma  caenis  in  the  Ogov6  region. 
They  seemed  to  come  from  nowhere  in 
particular,  they  flew  in  no  order,  no 
two  even  keeping  company.  Some- 
times only  a  dozen  were  visible,  at 
other  times  hundreds  seemed  to  fill  the 
air.  They  flew  a  little  E.  of  N.  E. 
This  has  no  particular  significance, 
however,  as  this  is  the  general  direction 
of  the  coast  here.  Even  upon  the  beach 
the  migratory  movement  was  easily  ob- 
served, and  as  far  as  I  went  back,  (about 
half  a  mile)  the  air  seemed  full  of  the 
flies.  None  were  returning,  and  all 
flew  as  if  they  had  a  definite  purpose  in 
view.  A  native  remarked  it,  and  ven- 
tured, in  calling  my  attention  to  the 
movement  to  add  ^Sometimes  they  fly 
so,  and  sometimes  they  fly  in  the  oppo- 
site direction.' "... 

"I  am  utterly  at  a  loss  to  account  for 
the  phenomenon.  The  explanation 
which  I  suggested  for  the  migration  of 
Harma  caenis,  which  this  exactly  re- 
sembles, will  not  apply  here.  That 
took  place  near  the  end  of  the  dry  sea- 
son and  was  toward  the  approaching 
rains.     But  here  the  rains  are  frequent 


now,  and  if  these  flies  are  seeking  any- 
thing to  northward  it  must  be  dry 
weather." 

Chrysopsvchk  mirifica  Butler. 

I  have  received  from  Mr.  Good  sev- 
eral specimens  of  this  exceedingly  beau- 
tiful bombycid,  and  also  a  specimen  of 
the  cocoon,  which  is  very  tough  and 
dark  chocolate  brown  in  color  and 
studded  all  over  as  are  many  of  the 
cocoons  of  the  African  Bombycidae 
with  minute  spines,  which  are  derived 
from  the  epidermis  of  the  caterpillar. 
The  figure  upon  Plate  5  will  serve 
better  than  a  description  to  give  an  idea 
of  the  form  of  the  cocoon. 

EXPLANATION   OF   PLATE    5. 

Fig.  I.  Chrysalis  of  Saturnia  arnobia 
Westw. 

Fig.  2.  Chrysalis  of  Idiomorphus  vala 
Ploetz.  (lateral  view) . 

Fig.  3.  Chrysalis  of  Idiomorphus  vala 
Ploetz.  (dorsal  aspect). 

Fig.  4.    Larva  of  Harma  caenis  Drury. 

Fig.  5.    Chrysalis  of  '' 

Fig.  6.  Cocoon  of  Chrysopsyche  miri- 
fica Butler. 


CONCERNING  THE   ''BLOOD-TISSUE"  OF    THE  INSECTA.— I. 


BY    WILLIAM    MORTON   WHEELER,    WORCESTER,    MASS. 


Hitherto  little  attention  has  been  de- 
voted to  the  study  of  the  blood,  fat-body, 
and  allied  structures  in  insects.  We 
have  extensive  monogpraphs  on  the  eyes 
and  other  sense-organs,  on  the  muscu- 


lature and  nervous  system,  and  even  on 
the  alimentary  tract  and  its  various  sub- 
divisions, but  few  serious  attempts  have 
been  made  to  fill  the  gaps  in  our  knowl- 
edge of  the  physiologically  highly  im- 
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portant  tissue,  so  intimately  concerned 
with  the  nutrition  of  the  organs.  Of 
these  attempts  two,  however,  are  wor- 
thy of  special  attention  —  one  by  Wie- 
Ipwiejski,^  who  approaches  the  subject 
from  the  anatomical  side,  and  another 
by  Graber,*  who  contributes  some  valu- 
able observations  of  an  embryological 
nature. 

Wielowiejski  includes  under  the  term 
blutgewebe  (blood-tissue)  the  follow- 
ing structures : 

1 .  The  blood  corpuscles ; 

2.  the  fat-body  proper ; 

3.  the  pericardial  fat-body  ; 

4.  the    oenocytes,    of    which    he 

distinguishes  three  varieties  in 
some  insects. 
To  this  list  I  would  add : 

5.  The    garland-shaped    cord    of 

Muscid  larvae ;  and 

6.  a  peculiar  organ,  which  I  may 

call  the  suboesophageal  body, 
and  which  I  have  found  in  the 
embryos  and  young  larvae  of 
Blatta  and  Xiphidium. 
Wielowiejski  is  careful  not  to  main- 
tain a  common  origin  for  all  the  com- 
ponents    of     his     * 'blutgewebe"     but 
comprises  them  under  a  common  head- 
ing on  purely  physiological  grounds,  as 
he  expressly  states.     They  are  blood- 
tissue  to  the  extent  '^dass  sie  alle  von 
dem  sie  umgebenden  medium  gewisse 
stoffe   aufnehmen,  zeitweise  aufspeich- 


I  Ueber  das  blulgewebe  der  insecten.  Zeitschr.  f. 
wiss.  zool.,  4J.  bd.  p.  512-536.  1886. 

a  U«ber  die  embryonale  anlage  des  blut-  und  frtt- 
gewebes  der  insekten.  Biol.  cenCralbl.,  11  bd.  nos. 
7  a.  8.  p.  aia-a34.  1S91. 


em  resp.  verarbeiten  und  irgend 
welche  umsatzprodukte  an  dasselbe 
zurtickgeben  und  dadurch  auf  die  in 
den  hauptgeweben  des  organ  ismus 
vor  sich  gehenden  assimilations  und 
desassimilationsprocesse  einen  einfluss 
ausiiben.'' 

Graber  is  less  cautious  and  does  not 
hesitate  to  conclude  that  the  different 
tissues  constituting  Wielowiejski's  blut- 
gewebe are  genetically  related.     Stated 

very  briefly  these  are  the  conclusions  at 
which  he  arrives. 

1.  The     oenocytes      are     derived 

from  the  ectoderm ; 

2.  They  are  metamorphosed   into 

the  fat-body ; 

3.  The       blood-corpuscles      arise 

from  the   fat-body    (and  also 
from  the  oenocytes?). 

Ergo  the  fat-body  and  the  blood  are 
ectodermal  structures !  Certainly  a  re- 
markable conclusion  and  one  which  an 
even  more  intrepid  investigator  might 
hesitate  to  advance  in  these  days  when 
we  are  so  accustomed  to  derive  the 
blood-corpuscles  and  connective  tissue 
from  the  middle  germ-layer.  While 
my  own  conclusions  differ  radically 
from  Graber's,  so  far  as  the  origin  of 
the  fat-body  is  concerned,  I  cheerfully 
confess  that  his  interesting  paper  wa9 
the  means  of  calling  my  attention  to  this 
much  neglected  subject. 

Even  the  earlier  entomotomists  were 
familiar  with  certain  huge  cells  associ- 
ated with  the  fat-body.  By  some  they 
were  supposed  to  assist  in  respiration 
since  they  were  often  found  attached  to 
the  fine  tracheal  ramifications.  Graber 
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called  them*  **eingesprengte  zellen"  and 
regarded  them  as  unicellular  glands.  It 
was  Wielowiejski  who  first  fully  de- 
scribed them  and  named  them  oenocy- 
tes  from  their  wine-yellow  color.  He 
pointed  out  that  these  oenocytes  are  not 
infrequently  the  largest  cells  in  the 
body,  excepting  the  ova,  that  they  are 
arranged  in  metameric  clusters  in  the 
trachigerous  abdominal  segments  and 
that  they  are  more  or  less  intimately 
associated  with  the  blood  and  fat-body.. 
In  some  cases  they  occur  in  the  poste- 
rior thoracic  region.  Most  frequently 
pleural  in  position  they  may  occasion- 
ally extend  over  the  sternal  region. 
The  separate  cells  of  the  clusters  are 
usually  distinctly  isolated  and  inde- 
pendent of  one  another,  but  in  rare 
instances  they  may  fuse  in  pairs  or  to 
form  smaller  clusters.  The  tough  and 
resistent  cytoplasmic  wall  is  round  or 
oval  and  often  drawn  out  into  a  few 
pseudopodia-like  outgrowths  by  means 
of  which  the  cells  are  suspended  to  the 
tracheal  ramifications  or  to  one  another. 
The  cytoplasm,  which  is  very  abun- 
dant, is  full  of  yellowish  granules  and  is 
sometimes  radially  striated  towards  its 
periphery.  The  large  spherical  or  oval 
nucleus  contains  a  densely  wound  and 
delicate  chromatic  filament.  An  idea 
of  the  appearance  of  these  cells  may  be 
obtained  from  Fig.  i ,  which  represents 
a  cluster  of  oenocytes  from  a  nearly 
mature  Phr}'ganeid  larva.  This  speci- 
men does  not  show  the  pseudopodia- 
like  outgrowths. 


I  Ueber  den  propulsatorischen  apparat  der  in'secten. 
Archiv  f.  mikr.  anat.,  9.  bd.  p.  139*196.    1S73. 


To  Graber  is  due  the  credit  of  first 
pointing  out  the  identity  of  the  oeno- 
cyte-clusters  with  certain  metameric 
•cell-masses  mentioned  by  embryolo- 
gists.  Tichomiroflf  ^  and  Korotnefl  •  de- 
scribed segmental  masses  of  cells  origi- 
nating from  the  ectoderm  near  the  stig- 
mata and  just  pleurad  to  the  nerve-cord. 
TichomirofT  at  first  regarded  these  cells 
as  a  kind  of  fat-body  but  finally  con- 
cluded that  they  represented  an  org^n 
sui generis  which  he  called  the  "gland- 
like body."  KorotnefT  regarded  the 
migrant  ectoderm-cells  in  Gryllotalpa 
as  mesenchymatous,  and  if  I  understand 
him  correctly,  as  giving  rise  to  the  fat- 
body. 

I  fully  agpree  with  Graber  that  the 
embryonic  cells  described  by  the  two 
Russian  embryologists  are  identical 
with  the  oenocytes  of  Wielowiejski. 
Graber  is  also  correct  in  referring  to  the 
same  category  certain  huge  cells  de- 
scribed by  me  in  Doryphora.*  They 
originate  from  the  ectoderm  as  I  have 
since  been  able  to  ascertain. 

Graber  describes  the  oenocyte  clus- 
ters in  Stenobothrus  as  delaminated 
from  the  ectoderm.  In  Hydrophilus  he 
claims  that  they  originate  in  connection 
with  a  distinct  pair  of  metastigmatic 
invaginations.  It  appears  to  have  es- 
caped his  notice  that  these  invaginations 

a  The  embryonic  development  of  the  8ilk«worm 
(Bombyzmori).  Publ.  labor,  zool.  mus.  Moscow.,  toI. 
I.  iS8a.  (Russian.) 

3  Die  embryolog^ie  der  Gryllotalpa.  Zeitachr.  f> 
wiss.  zool.,  41.  bd.    1SS5. 

4  The  embryology  of  Blatta  germanica  and  Dory- 
phora  decemlineata.  Journ.  morph.,  vol.  3,  no.  a.  p» 
391-374.    1889. 
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were  first  seen  by  Patten  in  Acifius.^ 
They  are  also  present,  as  I  have  been 
able  to  make  out,  in  Blatta,  Xiphidium 
and  Dytiscus.  With  the  proper  methods 
Graber  would  also  probably  have  found 
them  in  Stenobothrus,  This  second 
pair  of  segmental  invaginations,  which 
Patten  took  to  represent  a  second  pair 
of  tracheal  ingrowths,  are  supposed  by 
Graber  to  be  the  formative  centers  of 
the  oenocyte  clusters.  He  admits,  how- 
ever,^  that  a  delamination  of  the  area 
surrounding  each  pit  contributes  largely 
to  their  formation.  My  own  observa- 
tions lead  me  to  believe  that  the  invagi- 
nations are  very  weak  and  transient  and 
that  they  contribute  very  few,  if  any 
elements  to  the  clusters;  most  of  the 
oenocytes  originating  by  delamination 
and  immigration  from  a  considerable 
area  just  caudad  to  the  stigmata.  In 
Lepidoptera  this  area  is  more  extensive 
than  it  is  in  the  Orthoptera. 

In  nearly  mature  Xiphidium  embryos 
the  oenocyte  clusters  may  be  seen  shin- 
ing through  the  hypodermis  much  as  I 
have  represented  them  in  Fig.  2.  They 
form  eight  bands  running  along  the 
pleural  wall  just  back  of  and  alternating 
with  the  stigmata. 

Now  Graber  maintains  that  the  fat- 
body,  at  least  in  part,  arises  from  these 
oenocyte  clusters.  But  a  section  through 
a  young  Blatta  embryo  (Fig.  3)  shows 
most  conclusively  that  this  is  not  the 
case.  At  o  may  be  seen  the  oenocytes, 
still  forming  a  part  of  the  ectoderm  v 
from  which    they   have   differentiated, 

I  On  the  origin  of  Vertebrates  from  Arachnids. 
Quart,  joum.  micr.  sd.*  vol.31,  pt.  iii,  new  ser.  p.  317* 
378.  1890. 


while  the  fat-body  e  is  simply  a  thick- 
ened portion  of  the  inner  coelomic  wall. 
The  thickening  is  largely  due  to  an  ac- 
cumulation of  fat-vacuoles  in  the  cyto- 
plasm of  the  mesoderm -cells.      Were 
Graber  correct  in  his  assumption  we 
ought  either  to  find  no  adipose  tissue  in 
the  embryo  outside  of  the  eight  trachiger- 
ous    abdominal    segments   or   be   able 
to  show  that  the  oenocytes  migrate  into 
the  head,  thorax  and  terminal  abdom- 
inal segments  and  there  form  the  fat- 
body —  since  fat- tissue  is  developed  in 
all  these  regions  of  the  body.     But  al- 
though some  of  the  oenocytes  do  later 
on  migrate    into    the    metathorax  and 
perhaps  even  into  the  mesothorax,  they 
never   occur    in  the  head.      Moreover, 
long  before  any  migration  takes  place, 
thickenings  of  the  coelomic  wall,  sim- 
ilar to  that  in  the  figure,  are  found  giv- 
ing rise  to  the  fat-body  in  the  thorax, 
gnathitic  segments  and  also  in  the  ter- 
minal segments  of  the  abdomen.     Fur- 
thermore, the  oenocytes,  so  far  as  I  have 
been  able  to  observe,  are  always  per- 
fectly distinct  from  the  fat-body,  never 
contain  fat-vacuoles,  and  never  divide 
after  they  are  once  differentiated  from 
the   ectoderm    during   embryonic   life. 
Their  number  is  therefore  subject  to  no 
increase  during  the  growth  of  the  ani- 
mal. They  are,  as  Tichomiroff  claimed, 
a  series  of  organs  sui generis.  Although 
they  certainly  resemble  the  blood-cor- 
puscles in  some  insects,  the^  are  always 
much  larger  and  seem  not  to  be  amoe- 
boid.    They  are  never  seen  constricting, 
or  exhibiting  any  appearance  of  giving 
rise  to  the  blood-cells.     It  follows  then 


220 


PS  r CHE. 


iJf  Fd>ruary  189a. 


that  the  fat-body  is  not  derived  from  the 
oenocytes,  that  it  is  not  of  ectodermal 
but  of  mesodermal  origin  as  claimed  by 
the  majority  of  authors,  and  that  there 
is  no  evidence  for  the  origin  of  the  blood 
from  the  oenocytes. 

It  is  interesting  to  note  that  only  the 
winged  orders  of  Hexapoda,  the  Ptery- 
gota,  seem  to  possess  oenocytes.  I  could 
find  no  traces  of  these  peculiar  cells  in 
Lepisma  saccharina^  Campodea  yr^i- 
gilts  (young  and  adult)  and  Anurida 
maritima^  insects  which  may  be  taken 


to  represent  the  three  families  of  the 
Apterygota.  If  oenocytes  exist  at  all 
in  this  subdivision  of  the  Hexapoda, 
they  are  probably  confined  to  the 
embryo  or  to  the  forms  most  closely 
allied  to  the  Orthoptera  —  like  Machilis. 
I  believe  that  oenocytes  do  not  occur 
in  the  Myriopoda.  In  the  just-bom 
young  of  Scolopendra  complanata  from 
the  Galapagos  I  find  no  traces  of  them 
and  so  far  as  I  am  aware  they  have  not 
been  described  by  any  of  the  investi- 
gators of  Myriopod  anatomy. 


DESCRIPTION  OF  A   SARCOPHAGA   BRED   FROM  HELIX. 


BY  C.    H.    TYLER   TOWNSBND,    LAS  CRUCKS,  N.  MEX. 


I  have  recently  received  from  Mr.  H. 
A.  Surface,  of  the  Ohio  experiment 
Station,  a  small  Sarcophagid  which  he 
bred  from  Helix  thyroides  Say,  while 
engaged  on  his  catalogue  of  shells  of 
Franklin  County,  published  in  Bulletin 
2,  volume  I,  technical  series,  of  that 
station. 

Mr.  Surface  accompanies  the  speci- 
men with  the  following  note  :  "The 
snail  was  placed  in  a  tight  bottle  Au- 
gust 25,  in  Warren  County,  Ohio,  and 
during  the  first  part  of  September  the 
pupae  were  seen.  From  September  27 
to  30  five  or  six  mature  flies  came 
forth." 

The  fly  proves  to  be  a  small  species 
of  Sarcophaga.  After  considerable 
time  spent  in  looking  over  descriptions 
of  North  American  species,  I  feel  justi- 
fied in  considering  it  new. 


Sarcophaga  kelicis  n.  sp.     J  . 

Eyes  brown,  bare;  front,  sides  of  face  and 
cheeks  silvery  or  cinereous,  sometimes  with 
a  brassy  reflection ;  frontal  vitta  dark  brown 
or  blackish,  about  one-third  width  of  front, 
the  front  being  about  one-third  width  of 
head;  frontal  bristles  descending  a  little  be- 
low base  of  antennae;  the  two  vertical  bris- 
tles strongest,  directed  backward,  next  three 
bristles  also  directed  backward,  rest  more  or 
less  forward;  two  orbital  bristles  directed 
forward;  a  strong  anterior  pair  of  ocellar 
bristles  directed  forward  and  outward  ;  sides 
of  face  with  a  few  bristles  in  a  row  on  lower 
portion  next  orbital  margin;  cheeks  about 
one-fourth  eye-height,  sparsely  hairy  with  a 
row  of  bristles  on  lower  border;  facial  de- 
pression more  or  less  silvery,  epistoma 
rather  prominent;  facial  ridges  bare  except 
two  or  three  bristly  hairs  next  vibrissae,  the 
latter  decussate  and  inserted  on  the  oral 
margin  ;  antennae  a  little  shorter  than  face, 
black,  second  joint  slightly  elongate  with  a 
long     bristle   on    front    border,   third  joint 
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alK>nt  twice  as  long  as  second,  moderately 
wide,  rounded  at  apex ;  arista  blackish,  thick- 
ened  on  basal  fourth,  plumose  on  basal  half, 
3-jointed,  second  joint  short;  proboscis  not 
so  long  as  height  of  head,  flesh^^jdark  brown 
or  blackish,  with  well  developed  labella; 
palpi  nearly  black,  moderately  long,  stout  at 
tip,  clothed  with  a  few  small  bristles  long- 
est on  the  underside;  occiput  cinereous, 
clothed  with  black  hairs  and  fringed  with 
black  bristles.  Thorax  cinereous,  with  three 
well  defined  black  vittae  reaching  scutellum, 
and  with  moderately  strong  macrochaetae ; 
scutellum  cinereous,  with  an  apical  decus- 
sate pair  of  macrochaetae  overreaching  base 
of  third  abdominal  segment,  a  shorter  lateral 
pair,  and  a  weak  sub-discal  pair.  Abdomen 
black,  more  or  less  heavily  shaded  with  sil- 
very or  cinereous,  in  some  places  with  a 
golden  shade,  first  segment  not  shortened; 
first  segment  without  macrochaetae,  second 
segment  with  a  lateral  one;  third  segment 
with  a  median  marginal  pair  and  a  lateral 
pair,  anal  segment  with  a  marginal  row  of 
six  or  eight  macrochaetae;  anus  slightly 
rufous.  Legs  blackish,  femora  more  or  less 
cinereous  especially- front  ones;  tibiae  more 
or  less  spiny,  especially  middle  pair;  claws 
and  pulvilli  short.  Wings  longer  than  ab- 
domen, grayish  hyaline,  with  very  small 
costal  spine,  first  vein  spined  half  its  length, 
second  spined  to  small  cross-vein  ;  apical  cell 
opening  before  tip  of  wing,  fourth  vein  bent 
at  right  angle,  with  wrinkle  at  bend,  apical 
cross-vein  bowed  in  ;  hind  cross-vein  oblique, 
nearer  to  bend  of  fourth  vein  ;  tegulae  nearly 
white,  halteres  blackish. 

Length  of  body  5  mm  ;  of  wing  4  mm. 

Described  from  one  specimen.  Ohio. 
Sept. 


Edwards's  N.  A.  Butterflies. 

We  seem  among  old  friends  in  the  twelfth 
part  of  Edwards's  Butterflies  of  North  Ameri- 
ica,  which  appeared  early  in  January ;  for  the 
early  stages  figured  are  of  species,  Papilio 


zoUcaon  and  Chionobas  uklert\  very  similar 
to  those  whose  histories  have  been  before  il- 
lustrated, while  the  additional  figures  of  but- 
terflies are  of  other  forms  of  the  same  genera, 
P.  americus  and  C.  varuna.  In  both  the 
species  of  which  the  life-history  is  told,  there 
are  interesting  features.  In  P.  zolicoon  the 
spring  butterflies  are  found  to  be  from  win- 
tering chrysalids  of  all  three  of  the  broods  of 
the  previous  season;  it  would  be  instruc- 
tive to  learn  in  what  proportions  the  first 
and  second  broods  are  represented,  and 
whether  any  of  the  chrysalids  of  the  first 
brood  disclose  their  inmates  at  the  season  of 
the  third.  In  C.  ukleri  breeding  and  field 
observations  together  show  the  species  to  be 
in  part  double,  in  part  single  brooded,  and 
the  exact  statistics  given  are  very  valuable, 
since  the  behavior  of  the  species  of  this 
genus  is  very  irregular  and  incongruous,  and 
every  new  fact  helps  toward  a  solution  of 
difficulties  elsewhere.  It  is  needless  but 
pleasant  to  add  that  the  same  abundance, 
one  might  almost  say  luxury,  of  illustration 
is  employed  as  heretofore,  and  it  is  of  mar- 
vellous delicacy  and  truthfulness. 

Mr.  Edwards  would  render  his  plates  sim- 
pler if  instead  of  employing  the  letters  of  the 
alphabet  for  the  different  illustrations  of  the 
early  stages,  without  uniformity,  he  would 
always'use  some  specific  and  invariable  des- 
ignation, as  I,  II,  or  l\  /«.  for  the  different 
larval  stages.  Any  one  can  tell  at  a  glance 
an  Qgg  from  a  caterpillar  or  a  chrysalis,  but 
when  the  earlier  larval  stages  are  magnified, 
it  requires  much  comparison  of  letters  with 
legend  to  ascertain  which  stage  of  the  cater- 
pillar is  presented  in  particular  cases; 
whereas  if  figures  (i,  2,  etc.)  either  by  them- 
selves or  in  connection  with  the  letter  /  were 
used,  no  such  reference  would  be  needed, 
and  comparisons  could  be  more  readily 
made.  It  would  also  be  simpler  if  in  his 
text  he  would  employ  the  terms  "ist  stage," 
'•2d  stage,"  etc.,  or  some  equivalent  term  in- 
stead of  *'young  larva,"  **after  ist  moult,' 
etc.,    neither    of   which    is    really    definite 
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though  in  the  latter  one  would  of  course  sup- 
pi  J  in  the  mind  the  missing  **and  before 
2d"  needed  to  make  it  definite. 


Dryocampa  rivbrsii  Behr. — The  name 
of  this  species  has  been  omitted  from  Prof. 
Smith's  new  Hgt  of  lepidoptera  of  boreal 
America,  but  no  harm  has  been  done  thereby 
as  it  must  be  referred  to  the  synonymy.  I 
have  seen  three  specimens  hy  the  kindness 
of  Prof.  Rivers  and  of  Dr.  Behr.  The  fol- 
lowing is  the  synonymy  and  bibliography  : 

Obdbmasia  salicis  Hy.  Edw. 

1876.  Hy.  Edw.,  Proc.  Cal.  acad.  sci., 
V.  7,  121,  Heierocampa. 

1882.  Grote,  Check  list  Bomb.  No.  238  1-2, 
Oedemasia. 

1891.  Dyar,  Psyche,  v.  6,  177. 

1 891.  Smith,  List  lep.  No.  1303,  riversii 
Behr. 

1889.  Behr,  Proc.  Cal.  acad.  sci.,  2nd  ser., 
V.  2,  94,  Dryocamfa. 

Dr.  Behr  adds  walnut  (Juglans)  to  the 
already  known  food  plants  of  this  species. 

Harrison  G.  Dyar, 


Recent  Literature. — ^Thc  eighth  part  of 
Buckton's  British  Cicadae  has  now  appeared 
completing  the  work,  which  extends  to  two 
octavo  volumes  with  over  four  hundred  pages 
and  eighty-two  plates.  239  species  are  de- 
scribed, referred  to  49  genera.  The  final  part 
contains  some  matters  of  general  interest, 
over  fifty  concluding  pages  being  given  up  to 
some  special  sections  :  one  on  the  sterilization 
of  Tettigidae  is  based  principally  on  Giard's 
papers  on  '•castration  parasitaire";  another 
on  the  pygofer,  with  a  plate,  treats  of  the 
male  abdominal  appendages  with  special  ref- 
erence to  Sharp's  observations;  a  third  on 
fossil  Tettigidae,  with  two  plates,  is  based 
on  the  studies  of  Heer,  Westwood,  Scudder, 
and  Germar  and  Berendt;  and  these  are  fol- 
lowed by  a  general  summary,  with  sections 
on  mounting  and  preserving  and  on  Tettlx 
found  on  classic  coins,  illustrated  by  a  plate. 
An   index  is  given   to  each   volume,   but   if 


there  had  been  added  a  special  table  of  con- 
tents combined  with  a  systematic  list  of 
genera,  it  would  have  made  it  more  useful 
and  the  heads  of  the  separate  essays  now 
scattered  through  the  book  would  have  been 
brought  together. 

In  a  recent  paper  in  the  Zoologischcr 
anzeiger  on  the  chronological  succeBsion  of 
wing  colors  in  chrysalids  of  butterflies, 
Urech  claims  that  the  Vanessas  must  have 
been  originally  white!  White,  yellow,  red, 
brown,  black,  he  finds  to  be  the  order  in 
which  the  colors  appear,  starting  from  an 
originally  completely  white  area.  His 
studies,  however,  have  been  too  limited  to 
draw  such  sweeping  conclusions,  though 
their  interest  and  perhaps  their  importance 
cannot  be  denied. 

Dittrich  reports  in  the  Zeitschrifi  fUr  en- 
tomologie  of  Breslau  for  1891,  p.  21,  a  Cyclo- 
pean honey-bee  sent  him  by  a  school-master 
in  St.  Petersburg,  one  of  whose  pupils 
brought  it  to  him  saying:  ''the  rascal  al- 
ways flew  head  downwards !"  The  only  part 
misshapen  was  the  head  whose  length  ex- 
ceeded its  breadth  by  one-third.  Viewed 
from  the  front,  a  single  crescentic  compound 
eye  was  situated  at  the  upper  margin  of  the 
head,  reaching  on  either  side  nearly  to  the 
mandibles,  without  trace  of  any  emargina- 
tion  at  the  middle  line  of  the  head,  as  one 
would  expect,  to  indicate  the  fusion  of  two 
eyes.    The  ocelli  were  absent. 

On  further  inquiry  of  the  school-master, 
Herr  Hans,  the  latter  stated  that  he  once 
found  a  number  of  such  examples  in  young 
bees  which  fell  to  the  ground  and  repeatedly 
tried  to  rise  without  being  able  to  mount 
more  than  half  a  metre ;  he  had  found  as 
many  as  a  hundred  in  a  day;  all  were  born 
of  one  mother.  The  same  thing  began  to  be 
repeated  the  following  year  in  the  brood  of 
the  same  parent,  so  that  he  killed  the  ex- 
traordinary mother.  He  adds  **the  daugh- 
ter of  this  mother  has  so  far  given  birth  to 
very  few  such  monsters."  Here,  surely,  is  a 
chance  for  some  Weismannian  experiments. 
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EXPERIMENTS    FOR    THE    DESTRUCTION    OF    CHINCH     BUGS 

BY  INFECTION. 

BY    FRANCIS    H.    SNOW,    LAWRENCE,    KANSAS. 

[Annual  address  of  the  retiring  president  of  the  Cambridg^e  Entomological  Club,  la  February,  189a.] 


I  regret  my  inability  to  be  present  at 
the  annual  meeting  of  the  Club  on  the 
8th  inst.*  I,  however,  forward  the  fol- 
lowing account  of  my  experiments  for 
the  destruction  of  chinch  bugs  in  the 
field  by  the  artificial  introduction  of 
contagious  diseases.  This  may  serve 
as  my  annual  address  as  president  of 
the  Club.  One  of  your  former  presi- 
dents, Prof.  S.  A.  Forbes  of  Illinois, 
adopted  a  similar  subject  for  his  annual 
address. 

At  the  outset,  I  desire  to  call  your 
attention  to  the  difTerence  between  my 
own  experiments  and  those  of  Prof. 
Forbes.  The  latter  has  been  working 
for  several  years  in  the  line  of  commun- 
icating contagious  diseases  to  chinch 
bugs  by  means  of  artificial  cultures  of 
the  microscopic  plants  which  produce 
disease.  He  has  not,  however,  thus 
far,  been  successful  in  communicating 
disease  to  chinch  bugs  in  the  fields  by 
means  of  artificial  cultures.  In  my 
own  experiments,  continued  now  for 
three  years,  I  have  proceeded  upon  a 
different  basis.  Recognizing  the  failure 
of  previous  attempts  to  destroy  chinch 


♦The  address  reached  the  Club  too  late  for  the  meet- 
ing of  8  January. 


bugs  by  the  application  of  artificial  cul- 
tures of  disease  germs,  I  conceived  a 
very  simple  idea  of  making  the  chinch 
bug  himself  the  vehicle  for  the  commu- 
nication of  disease  in  the  field. 

Dr.  Otto  Lugger  of  the  Minnesota 
Agricultural  Experiment  Station  in  the 
autumn  of  1888  distributed  in  certain 
fields  infested  with  chinch  bugs  the 
dead  bodies  of  bugs  that  had  died  in 
other  fields  from  disease  which  was 
naturally  present.  Dr.  Lugger,  how- 
ever, was  in  doubt  as  to  whether  disease 
was  actually  communicated  in  the  field 
by  these  dead  bugs,  thinking  that  per- 
haps the  disease  after  all  might  have 
reached  the  fields  in  which  he  distrib- 
uted his  material  by  the  natural  progress 
of  the  disease  from  field  to  field.  So 
far  as  I  know,  Dr.  Lugger  did  not  fur- 
ther continue  these  experiments,  and 
made  no  investigations  in  the  labora- 
tory with  reference  to  preserving  the 
infection  through  the  winter  and  exper- 
imenting in  the  following  season  with 
infection  thus  preserved. 

In  June,  1889,  I  obtained  the  first 
material  for  my  experiments  from  a 
farm  in  Morris  County,  Kansas.  This 
material   consisted    of  Empusa,  deter- 
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mined  as  Empusa  aphidis  by  Dr. 
Thaxter,  and  doubtless  identical  with 
the  Entomophthora  of  Prof.  Forbes's 
presidential  address. 

With  this  material  I  was  able  to  test 
my  theory  that  chinch  bugs  from  the  field 
having  been  made  sick  by  contact  with 
the  dead  bodies  of  bugs  killed  by  dis- 
ease in  the  laboratory,  if  turned  loose  in 
the  field  would  communicate  the  disease 
to  the  field  bugs.  I  found  that  in  the  lab- 
oratory exposure  of  healthy  bugs  to  bugs 
dead  from  disease,  was  invariably  fol- 
lowed by  the  death  of  the  exposed  bugs 
in  from  eight  to  twelve  days.  A  simi- 
lar operation  in  the  field  led  to  the  same 
result. 

I  have  thus  experimented  with  all 
three  diseases  now  known  as  fatal  to 
chinch  bugs :  —  the  Sporotrichum 
global  if erum  of  Spegazzini  which  I 
have  called  the  ** white  fungus"  dis- 
ease :  the  Empusa  aphidis  of  Hoffman 
which  I  have  called  the  "gray  fungus" 
disease ;  and  the  Micrococcus  insect 0- 
rum  of  Burrill,  which  is  abacterial  dis- 
ease. The  Sporotrichutn  globuliferum 
(thus  determined  by  Dr.  Thaxter)  is 
identical  with  Botrytis  referred  to  by 
Prof.  Forbes  in  his  address. 

I  have  been  able  to  keep  two  of  these 
diseases  alive  through  two  successive 
winters  in  my  laboratory,  and  have  been 
able  to  supply  farmers  with  infection 
upon  demand  in  the  following  season. 
My  experiments  have  shown  that  the 
two  fungus  diseases,  Sporotrichum  and 
Empusa,  are  more  destructive  in  damp 
weather  than  in  dry,  while  the  bacterial 
disease  (Micrococcus)  is  most  destruc- 


tive in  hot,  dry  weather ;  thus  in  1890^ 
which  was  a  very  dry  year  in  Kansas, 
the  crops  being  seriously  injured  by 
drouth  in  all  parts  of  the  State,  the 
fungus  diseases  had  very  little  effect  in 
the  destruction  of  the  chinch  bug,  while 
the  bacterial  disease  was  exceedingly 
destructive.  During  the  year  1891^ 
which  was  a  wet  year  in  Kansas  up  to 
the  end  of  July,  the  fungus  diseases 
sent  out  from  my  laboratory  again  re^ 
sumed  their  destructive  effect  in  the 
fields;  the  bacterial  disease  becoming 
most  destructive  after  the  close  of  the 
wet  weather  in  July. 

Considerable  prominence  having; 
been  given  to  the  subject  of  my  experi- 
ments during  the  year  1890,  the  legisla- 
ture of  Kansas  in  February,  1891,  made 
a  special  appropriation  of  $3,500  to 
enable  me  to  continue  my  investigations 
upon  a  larger  scale  than  had  previously 
been  possible.  By  means  of  this  ap- 
propriation I  have  been  able  to  equip  a 
bacteriological  laboratory  and  obtain 
the  apparatus  necessary  for  thorough 
study  of  the  subject.  I  have  also  been 
able  to  propagate  infection  upon  a  large 
scale,  in  order  to  meet  the  large  de- 
mand from  the  farmers  of  Kansas  and 
other  States  for  infected  chinch  bugs. 

During  the  year  1S91  infection  has 
been  furnished  to  about  2,000  farmers, 
chiefly  in  Kansas,  but  also  including  all 
the  western  States  exposed  to  the  rav- 
ages of  the  chinch  bug.  I  have  re- 
ceived 1,390  reports  from  farmers  stat- 
ing the  results  of  their  experiments.  Of 
these  field  experiments  1,050  have  been 
successful,    1 87    unsuccessful,   and    153 
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doubtful.  Stated  in  another  form  75.6 
per  cent  of  the  experiments  have  been 
successful ;  13.4  per  cent  unsuccessful ; 
and  II  per  cent  doubtful.  These 
field  experiments  have  been  dis- 
tributed among  the  various  States  as 
follows:  Kansas,  1,222,  (successful, 
953,  unsuccessful,  140,  doubtful,  129)  ; 
Illinois,  40,  (successful,  17,  unsuccess- 
ful, 15,  doubtful,  8)  ;  Texas,  26,  (suc- 
cessful, 13,  unsuccessful,  6,  doubtful, 
7)  ;  Wisconsin,  29,  (successful,  13,  un- 
successful, 13,  doubtful,  3)  ;  Oklahoma 
Territory,  26,  (successful,  20,  unsuc- 
cessful, 4,  doubtful,  2)  ;  Missouri,  13, 
(successful,  II,  unsuccessful,  2)  ;  Iowa, 
15,  (successful,  9,  unsuccessful,  5, 
doubtful,  i)  ;  Minnesota,  8,  (successful, 
3,  unsuccessful,  2,  doubtful,  3)  ;  Indian 
Territory,  2,  (successful,  2)  ;  Nebraska, 
•6,  (successful,  6)  ;  Indiana,  i,  (success- 
ful) ;  Arkansas,  i,  (successful)  ;  Miss- 
issippi, I,  (successful). 

In  order  to  assure  myself  of  the  actual 
condition  of  the  experiments  in  the  field, 
I  have  personally  visited  a  large  num- 
ber of  fields  during  the  past  season 
while  the  experiments  were  being  per- 
formed, and  have  kept  a  field  agent  con- 
stantly in  the  field  during  a  large  part 
of  the  time.  He  has  made  a  thorough 
examination  of  eighteen  Kansas  coun- 
ties and  has  assisted  me  materially 
in  determining  the  true  character  of  the 
field  experiments,  corroborating  in  a 
great  majority  of  instances  the  reports 
of  the  farmers  as  to  the  working  of  the 
infection  in  their  fields. 

In  this  address  I  cannot  enter  exten- 
sively into  the  subject  of  these  experi- 


ments, but  will  give  a  brief  statement 
of  the  principal  points  connected  with 
the  laboratory  work  with  each  of  the 
two  fungus  diseases. 

On  May  23d  we  began  our  experi- 
ments with  Sporotrichum.  We  dis- 
tributed some  fungus-covered  bugs  from 
the  field  of  Mr.  Mattocks  in  six  infec- 
tion jars.  Into  the  jars  had  been  put 
soil  taken  from  the  yard,  and  green 
wheat.  Fresh  chinch  bugs  sent  by  the 
farmers  were  put  into  the  jars  —  enough 
to  thickly  cover  the  bottom.  The  jars 
were  covered  with  cheese  cloth  and  set 
into  a  glass  case  containing  moist  sand. 
The  soil  in  the  infection  jars  was  not 
watered,  so  that  the  bugs  were  in  a 
humid  atmosphere  but  not  in  contact 
with  water.  We  were  in  this  way  able 
to  secure  the  best  conditions  for  the  de- 
velopment of  the  fungus.  When  the 
bugs  died  in  the  jars  new  bugs  from  the 
field  were  put  in  —  the  date  of  restock- 
ing being  also  a  record  of  the  time 
when  the  bugs  in  the  jars  had  nearly  all 
died.  The  following  is  the  memoran- 
dum for  the  six  jars  started  May  23d  : 

May  23,  June  4,  June  20. 

May  23,  May  27,  June  4,  June  15. 

May  23,  June  4,  June  15. 

May  23,  May  27,  June  4,  June  15, 
June  20. 

May  23,  May  27,  June  4,  June  15, 
June  20. 

Seven  jars  were  started  May  25th. 
Their  record  is  as  follows  : 

May  25,  June  4,  June  19. 

May  25,  June  4,  June  15. 

May  25,  June  4,  June  15. 

May  25,  June  4,  June  15. 
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May  25,  June  3,  June  1 1,  June  20. 

May  25,  June  4,  June  15. 

May  25,  June  2,  June  11,  June  19. 

Four  jars  started  May  27  have  the 
following  record : 

May  27,  June  6,  June  15. 

May  27,  June  11,  June  15,  June  20. 

May  27,  June  6,  June  15. 

May  27,  June  6,  June  15,  June  21. 

Thirteen  jars  started  June  2nd,  each 
jar  being  infected  with  four  fungus- 
covered  bugs  from  the  preceding  jars, 
are  recorded  as  follows  : 

June  2,  June  11,  June  20. 

June  2,  June  11,  June  19. 

June  2,  June  11,  June  19. 

June  2,  June  7,  June  15. 

June  2,  June  11,  June  15,  June  20. 

June  2,  June  11,  June  19. 

June  2,  June  11,  June  19. 

June  2,  June  1 1,  June  20. 

June  2,  June  15. 

June  2,  June  11,  June  19. 

June  2,  June  11,  June  19. 

June  2,  June  11,  June  15,  June  20. 

June  2,  June  11,  June   15,  June  20. 

One  jar  started  June  4  ran  : 

June  4,  June  11,  June  20. 

One  jar  started  June  5  ran  : 

June  5,  June  15,  June  20. 

Four  jars  started  June  6  are  recorded  : 

June  6,  June  15,  June  20. 

June  6,  June  15,  June  19. 

June  6,  June  15. 

June  6,  June  19. 

The  bugs  put  into  the  jars  on  the  sev- 
eral dates  were  from  all  parts  of  the 
chinch  bug  district  of  the  State  of  Kan- 
sas. They  were  for  the  most  part  just 
received  from  the  mail  and  were  in  vig- 


orous condition.  They  were  kept  sup- 
plied with  green  wheat.  While  the  bugs 
in  the  infected  jars  were  dying  at  inter- 
vals of  ?is^  to  ten  days,  bugs  from  the 
same  lots  in  isolated  check  jars  remained 
alive  and  vigorous. 

By  June  20th  the  demand  for  infected 
bugs  was  so  large  that  the  jar  method  of 
infection  required  more  attention  than 
we  were  able  to  give  it.  The  results  of 
our  separate  lots  were  so  uniform  and 
the  Sporotrichum  so  vigorous  and  ever- 
present  that  the  further  watching  of  sep- 
arate lots  seemed  useless.  Accordingly 
June  20th  a  large  glass  case  was  ar- 
ranged with  damp  sand  three  inches 
deep  over  the  bottom.  About  ten  dead 
bugs  covered  with  Sporotrichum  were 
scattered  over  the  sand  and  large  quan- 
tities of  live  bugs  from  the  field  were 
put  in,  with  plenty  of  green  wheat.  In 
nine  days  the  bottom  of  the  case  was 
thickly  sprinkled  with  white  fungus- 
covered  bugs  and  in  thirteen  days  only 
a  few  live  bugs  remained  and  the  case 
was  restocked.  The  infection  continued 
to  work  so  rapidly  in  this  case  that  we 
found  no  trouble  in  filling  from  it 
twenty-five  to  one  hundred  orders  daily. 
Vast  numbers  of  young  red  chinch  bugs 
were  put  into  the  case  together  with  the 
adults  and  they  too  were  an  easy  prey 
to  the  disease.  Minute  points  of  white 
made  their  bodies  conspicuous  among 
the  larger  flecks  of  white  where  the 
adult  bugs  lay  covered  with  Sporotri- 
chum. 

On  June  28th  Empusa  aphidis  was 
first  noticed  in  the  infecting  case.  Up 
to   this    date   it   had  not  made    its  ap- 
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pearance  in  our  laboratory  in  1891. 
From  this  time  till  the  middle  of  August 
it  multiplied  its  victims  in  the  infecting 
cases.  For  a  short  time  it  became 
more  conspicuous  than  Sporotrichum 
and  then  subsided. 

On  July  4th  we  began  experimenting 
with  common  shallow  dry  goods  boxes 
for  infecting  cases.  The  inside  of  the 
boxes  was  sprinkled  and  the  bottoms 
thickly  covered  with  green  wheat.  A 
few  fungus-covered  bugs  were  sprinkled 
over  the  wheat  and  new  bugs  from  the 
field  were  put  in  in  large  numbers. 
Within  a  week  the  white  fungus-cov- 
ered bugs  were  thickly  spread  over  the 
bottoms  and  in  places  the  white  bugs 
were  literally  in  heaps.  Continued  ex- 
periments showed  that  damp  wooden 
boxes  offered  the  best  conditions  for  the 
development  of  the  fungus  and  the  glass 
cases  were  no  longer  used.  Sporo- 
trichum, like  most  fungi,  thrives  best 
in  a  moist  atmosphere,  but  an  excess 
of  water,  such  as  occurs  in  a  wet  soil 
or  along  the  sides  of  a  glass  case  where 
the  vapor  often  becomes  condensed,  is 
detrimental  to  its  development.  In  the 
w^ooden  boxes  the  atmosphere  was  abun- 
dantly humid ;  but  water  that  was 
sprinkled  in  from  time  to  time  or  that 
became  condensed  on  the  sides  of  the 
boxes  was  at  once  absorbed  by  the 
wood. 

During  July  and  August  Sporotrichum 
<:ontinued  to  spread  through  successive 
lots  of  fresh  bugs  from  the  fields.  Em- 
pusa  was  always  present  but  was  not 
so  conspicuous  in  its  ravages  as  Sporo- 
trichum.     In  the  first    weeks  of  Sep- 


tember the  diseases  began  to  subside 
and  by  the  middle  of  October  neither 
Sporotrichum  nor  Empusa  appeared  to 
be  spreading  further.  Nor  is  it  at  all 
probable  that  the  diseases  are  lost.  The 
observations  on  the  life  history  of  these 
fungi  which  follow  show  that  provision 
is  made  for  a  period  of  rest. 

June  28th  the  spores  of  Sporotrichum 
were  transferred  by  means  of  a  sterilized 
needle  from  the  dead  body  of  a  chinch 
bug  to  fifteen  culture  plates.  The  cul- 
ture medium  was  a  mixture  of  beef 
broth  and  Irish  moss;  enough  of  the 
mucilaginous  decoction  of  the  moss 
being  added  to  the  beef  broth  to  give 
a  solid  medium  at  80°  F.  Within  forty- 
eight  hours  the  spores  had  germinated 
and  branching  mycelia  could  be  seen 
spreading  through  the  medium.  With- 
in three  days  spores  were  produced  in 
abundance,  but  only  one  spot  on  one  of 
the  fifteen  plates  was  found  to  be  a  pure 
culture,  Aspergillus  mucor  and  bacteria 
being  mixed  with  all  the  other  growths 
of  Sporotrichum.  From  the  one  pure 
spot  spores  were  transferred  to  three 
new  plates,  and  the  resulting  growths 
were  all  pure. 

The  germinating  spore  puts  forth  a 
mycelium  which  branches  as  it  grows. 
At  intervals  mycelial  branches  shoot 
upwards  and  grow  over  the  surface  of 
the  culture  medium.  Conidiophores 
arise  from  these;  the  conidiophore 
sends  off  branches  and  the  spores  or 
conidia  are  abscissed  from  these  branches 
in  clusters.  The  average  diameter  of 
twenty  spores  thus  produced  was  2.3 
micromillimeters.     It    is  by    means   of 
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these  minute  spores  that  the  fungus  is 
so  rapidly  disseminated  throughout  a 
field  infested  with  chinch  bugs.  These 
spores,  however,  soon  lose  their  vitality 
(spores  one  month  old  would  no  longer 
germinate  in  our  laboratory)  and  the 
fungus  must  make  provision  for  its  self- 
preservation  during  protracted  periods 
of  weather  unfavorable  to  the  develop- 
ment of  conidial  spores. 

Culture  plates  in  our  laboratory,  cov- 
ered with  pure  cultures  of  Sporotrichum 
planted  July  9,  show  the  mycelial 
branches  within  the  culture  medium  to 
be  swollen  at  intervals  to  a  diameter  of 
3.9  to  8.8  micromillimeters;  the  aver- 
age diameter  of  the  unswollen  mycelial 
branches  being  about  2.5  micromilli- 
meters. It  seems  more  than  probable 
that  the  function  of  these  hyphal  bodies 
is  to  carry  the  fungus  through  the  cold 
of  winter  or  the  drought  of  summer. 
Experiments  have  been  started  in  our 
laboratory  to  test  the  germinating  power 
of  these  bodies,  but  too  late  to  give  the 
results  in  this  paper. 

Resting  spores  are  also  found  on  the 
culture  plates  having  a  diameter  of  20 
micromillimeters,  and  a  thickness  of  cell 
wall  of  1.8  micromillimeters.  Similar 
spores  are  found  in  the  crushed  bodies  of 
chinch  hugs  covered  with  Sporotrichum. 
While  it  was  found  that  pure  cultures 
of  Sporotrichum  could  easily  be  ob- 
tained, repeated  attempts  to  inoculate 
chinch  bugs  from  these  pure  cultures 
were  unsuccessful. 

As  heretofore  stated  JSmpusa  aphidis 
was  first  noticed  in  our  infection  case 
June  28.     Eight  or  ten  bugs  were  found 


covered  with  a  vigorous  growth  of  this, 
fungus.  This  disease  had  probably 
been  sent  in  from  some  field  where  it 
naturally  existed.  Empusa  continued 
to  multiply  in  the  infection  cases  and  by 
July  1 2th  it  rivalled  Sporotrichum  in 
the  number  of  its  victims.  Active  bugs 
without  external  signs  of  disease  in  the 
afternoon  would  be  found  hanging  ta 
the  wheat  blades  the  following  morning 
covered  with  a  vigorous  grovvrth  of  Em- 
pusa. If  the  fungus  were  left  undis- 
turbed it  would  keep  on  growing  at 
the  expense  of  the  tissues  of  the  bug 
until  nothing  were  left  save  bits  of  the 
chitinous  integument. 

Attempts  were  made  to  obtain  pure 
fruiting  cultures  of  Empusa,  but  without 
success.  At  first  bugs  covered  with 
Empusa  were  placed  on  the  surface  of 
the  culture  medium  in  the  hope  that  the 
spores  would  be  thrown,  as  is  the  habit 
with  this  fungus,  and  the  growth  of  these 
spores  would  give  a  pure  culture.  The 
spores  were  thrown  in  a  ring  about  the 
bug  to  a  distance  of  a  quarter  of  an 
inch,  but  a  rapid  growth  of  bacteria 
from  the  bug  broke  down  the  culture 
medium  and  the  Empusa  spores  did 
not  develop. 

To  keep  the  bacteria  from  reaching 
the  medium  a  cover  glass  was  heated 
over  a  Bunsen  burner  until  it  became 
very  much  convexcd.  This  was  then 
placed  on  the  culture  medium,  convex 
side  up,  and  upon  this  were  placed 
three  bugs  covered  with  Empusa.  A 
mycelial  growth  was  obtained  in  this 
way  uncontaminated  with  bacteria  ;  but 
no   spores   were   produced.     We  have 
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been  unable,  then,  to  attempt  the  in- 
oculation of  chinch  bugs  with  pure  cul- 
tures of  Enipusa.  That  the  fungus  has 
power  to  rapidly  spread  from  one  hug 
to  another  the  experiments  in  our  infec- 
tion cases  have  clearly  shown. 

A  chinch  bug  covered  with  Empusa 
seems  to  be  studded  with  minute  gray 
beads.  A  thin  section  cut  through  the 
body  of  a  bug  in  this  condition  shows 
the  body  cavity  to  be  crowded  with  the 
mycelial  growth  and  protruding  through 
the  integument  are  vast  numbers  of 
broad  conidiophores  each  bearing  a 
single  conidium. 

It  is  by  the  sudden  rupture  of  the 
conidiophore  due  to  turgescence  that 
the  conidia  are  thrown  to  some  distance. 

Where  the  fungus  continues  its  growth 
to  the  complete  destruction  of  the  chinch 
bug  the  whole  mycelial  mass  breaks  up 
into  bodies  varying  from  i6  X  29  mi- 
cromillimeters  to  23.5  X  27.4  micro- 
millimeters. 

In  one  instance  resting  spores,  appar- 
ently, were  found.  These  were  round 
bodies  with  granular  contents  and  thick 
walls  and  varying  in  diameter  from  21 
to    25  micromillimeters. 

A  chinch  bug  that  died  of  Empusa 
about  the  middle  of  July  was  confined 
in  a  moist  atmosphere  on  a  sterilized 
plate  October  10  and  on  Oct.  13  the 
entire  body  was  thickly  covered  with  a 
new  growth  of  Empusa.  It  seems  then 
that  the  entire  mass  of  this  fungus  may 
break  up  into  a  resting  condition  and 
be  capable,  whenever  the  atmospheric 
conditions  will  permit,  of  springing  in 
to  new  growth. 


Careful  experiments  will  be  made  in 
our  laboratory  this  winter  to  test  the 
capabilities  of  germination  and  duration 
of  vitality  of  the  spores  and  hyphal 
bodies  of  Sporotrichum  and  Empusa. 

I  append  the  following  as  samples  of 
the  repoits  received  from  the  farm- 
ers. 


ALFRED   DOIDGB,   SOLOMON  CITY,    DICKINSON 

CO.,  KANSAS. 

Infection   sent  May  8.      Experiment  suc- 
cessful as  reported  July  27. 

**I  experimented  with  the  infected  chinch 
bugs  you  sent  me  last  May.    They  were  the 
first  bugs  you  sent  out,  and  it  was  very  wet 
weather.      After  I   infected   them   I   turned 
them  out  in  a  twenty  acre  field  of  wheat. 
The  bugs  were  very  numerous  at  that  time, 
and  hatching.    The  old  ones  soon  began  to 
die  and   the  ground   was  white  with    them. 
Very  shortly  after  there  were  no  old    bugs 
left  in  the  field,  but  the  wheat  was  red  with 
young  ones.     It  did  not  seem  to   take  hold 
upon  them.      After  cutting  the  wheat  they 
went   into  five  acres  of  oats.     I   concluded 
that   it  would   not  pay  to  harvest  the  oats» 
They  were  black  and  red  from  top  to  bottom* 
I   never  saw   the   like    before.      About  one- 
week  from  then  I  went  into  the  oats  and  ta 
my  surprise  the  ground  was  white  with  dead* 
bugs  and  the  others  were  sluggish.     In  eight 
inches  square  I  believe  I  could  have  picked 
up     1000    dead    bugs.      They    were   all    in 
bunches.     My  five  acres  of  oats  were  saved 
by  using  the  infection.     I  do  not  think  I  lost 
two  bushels  in  the  whole  crop.     I  find  that 
the   infection   is   a  success   in   all   that  you 
claim  for  it." 

Under  November  date  reported  as  follows  : 

**The  infected  bugs  saved  me  fifty  bushels 
of  wheat,  four  hundred  bushels  of  corn,  and 
two  hundred  bushels  of  oats." 
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C.    B.     MCALLISTER,   BELLE    PLAINS,   SUMNBR 

CO.,  KANSAS. 

Applied  for  aid  June  20.  **The  bugs  are 
passing  from  the  wheat  into  the  corn  by  the 
million." 

Infection  sent  June  33.  Experiment  suc- 
cessful as  reported  October  17. 

*'It  was  a  success  in  my  case.  I  followed 
your  advice,  putting  diseased  bugs  in  the 
corn.  On  the  fifth  day  I  could  find  no  dead 
bugs.  On  the  sixth  day  we  found  some  dead 
ones,  and  the  live  ones  were  very  lonely. 
The  tenth  day  I  could  shake  a  handful  of 
dead  bugs  off  one  hill  of  corn.  In  fifteen 
days  they  were  all  dead  in  the  corn  where 
I  placed  the  infected  bugs.  I  am  very 
thankful  we  received  the  diseased  bugs,  as 
I  believe  it  saved  us  1600  bushels  of  corn.  If 
I  had  sent  sooner  I  would  have  saved  200 
bushels  of  wheat." 

W.  W.  CORMICK,   ANTHONY,  HARPER  CO., 

KANSAS. 

Applied  for  aid  June   21st.     **My  corn   is 
run  over  with  bugs." 

Infection     sent    June    24th.      Experiment 
successful  as  reported  October  19th.  • 

••I  followed  directions  closely,  and  on  the 
^seventh  day  I  found  dead  bugs  just  the  color 
-of  the  first  lot  you  sent  me  which  were  of 
;a  white  furry  appearance.  The  ground  in  a 
^few  days   became  pretty  well  covered  with 

•  dead  bugs.    I   then   received  a  second   lot, 
^the  dead  bodies  of  which  were  black.    Where 

I  put  black  infected   bugs  the  ground   was 

•  covered  with  black  bugs,  and  where  white 
1  infected  bugs  were  put  I  found  the  dead  bugs 
to  be  white.  I  divided  with  my  neighbors 
and  they  reported  to  me  that  it  was  a  suc- 
cess. One  man  said  that  he  could  scoop  up 
the  dead  bugs  in  great  quantities  after  eight 
or  ten  days ;  he  is  convinced  that  the  infec- 
rtion  did  the  work.  I  am  convinced  that  the 
;two  varieties  carry  death  with  them  and 
^ach  marks  its  victim  peculiar  to  itself,  and 


in  conclusion  I  will  say :  should  I  ever  be 
troubled  again,  I  would  lose  no  time  in  writ- 
ing for  bugs." 

Reported  in  November : 

**The  infected  bugs  saved  900  bushels  of 
corn  in  my  field." 

H.   H.    COLLINS,    BELLEVILLE,    REPUBLIC  CO. 

KANSAS. 

Applied  for  aid  July  9th.  **  Bugs  are  leav- 
ing the  wheat  and  are  going  into  my  cane, 
millet  and  corn.  Please  send  infected  bugs 
by  return  mail." 

Infection  sent  July  nth.  Experiment  suc- 
cessful as  reported  December  25th. 

"  The  observations  that  I  made  were  as 
follows:  ist, — There  were  no  dead  bugs  in 
field  when  I  placed  infected  bugs  in;  2d, — 
I  found  the  first  dead  bugs  on  the  fourth 
day  —  just  a  few — and  on  the  seventh  day 
I  found  that  the  bugs  were  all  piling  up  in 
piles  on  the  ground,  and  another  thing  I 
noticed  was  a  white  fungus  on  the  ground 
where  the  bugs  were  dying;  3d,  —  The  bugs 
did  not  seem  to  do  any  harm  to  the  growing 
grain  after  they  began  to  pile  up  on  the 
ground;  4th,  —  I  found  that  the  disease 
spread  one-fourth  of  a  mile  in  about  ten 
days.  It  was  late  in  the  season  when  I 
received  infected  bugs.  The  people  up  this 
way  think  that  the  infected  bug  is  the  great- 
est discovery  of  the  age." 

M.  MONSON,  KACKLBY,  REPUBLIC  CO.,  KAN. 

Infection  sent  June  23.  Experiment  suc- 
cessful as  reported  October  23d. 

*'  The  diseased  bugs  were  scattered  in  an 
eight  acre  field  of  wheat  three  days  before 
the  wheat  was  harvested.  After  ten  days  I 
found  dead  bugs  in  piles  so  that  I  could  heap 
my  hand  full  from  a  spot  not  larger  than  my 
hand.  At  the  same  time  I  found  dead  bugs 
in  a  field  where  no  diseased  bugs  had  betn 
placed  one  half  mile  from  mine.  Bugs  were 
now  travelling  from  wheat  to  an  adjoining 
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corn  field.  Six  days  after  the  bugs  com- 
menced travelling  to  the  corn,  the  bugs 
covered  three  feet  of  every  stalk  about  ten 
rods  into  the  field.  On  the  seventh  day  I 
noticed  there  were  not  so  many  bugs  on  the 
stalks.  I  then  noticed  that  the  bugs  got  less 
in  numbers  every  day  until  the  tenth  day 
when  I  could  scarcely  find  a  bug  on  the 
stalks.  As  the  bugs  were  not  more  than 
half  grown,  it  seemed  to  me  a  strange  act 
that  they  left  the  corn  entirely  without  kill- 
ing it. 

I  wondered  what  became  of  the  bugs  and 
I  turned  over  some  lumps  of  dirt  and  out 
flowed  piles  of  dead  bugs  and  live  ones  also. 
By  taking  close  notice  I  found  that  the  bugs 
had  not  left  the  field  but  had  crawled  down 
in  the  dirt  to  die.  Half  of  the  bugs  were  at 
that  time  dead.  In  a  few  days  there  came  a 
heavy  rain  which  baked  the  ground.  I  have 
not  seen  a  bug  there  since." 


In  making  tlieir  reports  as  to  the 
benefit  received  from  the  use  of  the  in- 
fection, 495  of  the  1050  successful  ex- 
perimenters gave  their  own  estimates  of 
the  number  of  bushels  of  grain  saved  by 
the  experiment.  The  sum  of  these  es- 
timates amounts  in  cash  value  to  $89, 
1 76.65  or  an  average  of  $180.00  for  each 
farmer.  It  is  fair  to  presume  that  this 
average  may  be  safely  applied  to  the  re- 
mainder of  the  1050  successful  experi- 
ments. This  gives  an  aggregate  saving 
of  $189,000.  This  amount  saved  by  the 
farmers  means  additional  profit  for  the 
railroads  and  the  millers,  so  that  $200, 
000  is  a  very  conservative  estimate  of 
the  actual  value  of  the  experiments  in 
1891. 


CONCERNING  THE  ^'BLOOD-TISSUE   OF  THE  INSECTA.— II. 


BY    WILLIAM    MORTON    WHEELER,  WORCESTER,    MASS. 


Among  the  Pterygota  oenocytes  are 
of  very  general,  perhaps  universal  oc- 
currence. Wielovviejski  found  them  in 
Rhynchota,  Aphaniptera,  Coleoptera, 
Lepidoptera,  Hymenoptera  and  Diptera. 
They  had  previously  been  noticed  by 
Graber  in  Orthoptera,  Coleoptera  and 
Trichoptera.  I  have  found  tliem  in  a 
number  of  orders  in  which  they  have 
not  hitherto  been  observed  and  here 
subjoin  a  brief  account  of  my  observa- 
tions together  with  a  few  notes  on  oeno- 
cytes in  some  of  the  orders  in  which 
they  have  been  studied  by  others. 


Orthoptera.  The  oenocytes  of 
Blatta  and  Xiphidium  are  very  similar 
and  may  be  regarded  as  typical  for  this- 
order.  Arising,  as  above  described,  by 
immigration  from  the  ectoderm  just 
caudad  to  the  abdominal  stigmata,  they 
remain  at  their  place  of  origin  througii- 
out  embryonic  life,  but  later  some  of  the 
anterior  cells  wander  into  the  thoracic 
cavity.  In  the  adult  the  metameric  ar- 
rangement seems  to  be  lost  and  the 
oenocytes  lie  irregularly  scattered  along 
the  pleural  and  sternal  walls.  The 
separate  elements  never  show  any  ten- 
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dency  to  fuse  with  one  another. 

The  size  of  the  oenocytes  in  a  given 
species  appears  to  vary  directly  as  the 
age  of  the  insect.  This  is  shown  by  the 
following  measurements : 

cytoplasm .  nucleus, 

Xipk.  ensiferum      ") 
embryo-revolution  >  ii|jk 

i  completed.  ) 

Xiph.  ensiferum     \  ^^  . 

hatch  fng  I        *^-5  f 

Xiph.  fasciatum     ) 

larva  10  mm.  long/        33*51* 

Xiph.  ensiferum 
adult. 


7-91* 


nil 


nil 


} 


371* 


12-1311 


Not  only  do  these  measurements 
show  a  gradual  increase  in  both  cyto- 
plasm and  nucleus,  but  they  also  show 
that  the  cytoplasm  grows  relatively 
somewhat  more  rapidly  than  the 
nucleus. 

Ephemsridea.  Fig.  4  represents 
the  pleural  portion  of  a  section  through 
one  of  the  abdominal  segments  of  a 
nearly  mature  Blasturus  nymph.  Nearly 
the  whole  of  that  portion  of  the  pleural 
hypodermis  which  is  included  between 
the  insertions  of  the  tergosternal,  or  res- 
piratory muscles,  is  seen  to  consist  of 
oenocytes.  The  hypodermal  cells  proper 
are  reduced  to  small  chromophilous 
elements  filling  the  interstices  between 
the  large  clear  adenoid  cells  and  cover- 
ing them  with  a  thin  layer  externally. 
That  the  oenocytes  are  really  still  com- 
pletely imbedded  in  the  hypodermis  and 
do  not  protrude  freely  into  the  body- 
cavity  is  apparent  from  an  examination 
of  their  inner  surfaces,  where  traces  of 
the  inner  ends  of  the  hypodermal  cells 
5till    persist   as   plates   of  protoplasm. 


When  the  abdomen  is  slit  sagittally  and 
spread  out,  the  pale  oenocytes  are  seen 
to  line  the  pleural  angles  of  the  segments 
as  an  even  pavement-like  layer.  The 
area  covered  by  these  cells  is  so  large  that 
the  metameric  masses  are  interrupted 
only  by  the  constrictions  separating  the 
segments.  In  the  first  abdominal  seg- 
ment the  oenocytes  are  heaped  up  into 
a  mass  instead  of  forming  a  single  layer. 
It  may  be  further  noted  that  the  stig- 
matic  trunks  of  the  abdominal  tracheae 
pass  into  the  gills  at  the  posterior  edges 
of  their  respective  segments,  so  that  the 
oenocyte  clusters  lie  in  front  of  the  stig- 
mata. This  is  the  reverse  of  their  posi- 
tion in  the  embryos  of  Orthoptera,  Col- 
eoptera  and  Lepidoptera  and  were  it 
not  that  the  insect  under  consideration 
was  nearly  mature,  we  might  doubt 
whether  the  position  of  the  oenocyte 
clusters  with  respect  to  the  tracheae  was 
of  much  morphological  significance. 
On  the  other  hand  the  oenocytes  of 
Blasturus  certainly  show  a  very  embry- 
onic condition  in  that  they  are  still  im- 
bedded when  the  insect  is  practically 
mature  in  the  hypodermis  from  which 
they  diflerentiated. 

The  separate  oenocytes  measure  15 
— 231*  in  diameter ;  their  nuclei  7  1*. 
They  are  perfectly  distinct  on  the  one 
hand  from  the  blood  corpuscles  which 
measure  only  3.51*  and  on  the  other 
from  the  fat-body. 

In  the  nearly  adult  nymph  of  a  very 
different  species  (an  Ecdyurus-like 
form,  probably  the  same  as  the  one  fig- 
ured in  Eaton's  monograph  PI.  59)  the 
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oenocytes  are  very  similar  to  those  of 
the  Blasturus  nymph.  They  measure 
13-14.51^  —  their  nuclei  121*.  In  this 
species  also  the  difference  in  size  be- 
tween the  oenocytes  and  the  blood-cor- 
puscles is  very  great.  There  is  nothing 
whatever  to  indicate  that  the  latter 
originate  from  the  former. 

Very  different  is  the  condition  of  the 
oenocytes  in  the  mature  nymph  of 
Hexagenia.  Here  they  may  be  detected 
only  with  considerable  difficulty  in  the 
pleural  fold  between  the  insertions  of 
the  respiratory  muscles  as  a  few  scat- 
tered cells,  differing  only  in  size  and 
clearness  from  the  hypodermal  cells  in 
which  they  are  imbedded. 

O  DON  AT  A.  In  the  nymph  of  an  Agri- 
onine  species  of  this  group  oenocytes 
were  detected  after  considerable  search. 
They  are  present  in  clusters  consisting 
of  a  very  few  small  elements  (cytoplasm 
12-141*;  nucleus  4.5 1*)  imbedded,  as 
usual,  in  that  portion  of  the  pleural 
hypodermis  which  is  included  between 
the  insertions  of  the  tergo-sternal  mus- 
cles. They  seem  not  to  be  completely 
covered  over  by  the  hypodermis  but  to 
project  into  the  body  cavity.  Their 
greater  size  and  pale  color  distinguish 
them  from  the  hypodermal  cells. 

Plecoptera.  In  a  beautiful  black 
and  yellow  Perl  id  larva  (perhaps  an 
Acroneura)  the  oenocytes  are  quite  as 
inconspicuous  as  they  are  in  the  Odo- 
nata.  The  specimens  studied  in  section 
were  young,  measuring  only  6  mm, 
whereas  the  mature  larva  of  this  same 
species  measures  fully  25  mm.  Each  of 
the  metameric  clusters  consists  of  from 


5-6  cells  and  these  are  imbedded  in  the 
hypodermis  surrounding  the  occluded 
stigmata.  They  measure  18.5 1*;  their 
oval  nuclei  1 1 1*.  In  their  aflfinity  for 
stains  they  differ  but  slightly  from  the 
hypodermal  cells. 

The  imago  of  a  small  unidentiffed 
Perlid  presented  very  different  condi- 
tions, oenocyte  sbeing  present  in  great 
numbers  and  distributed  through  the 
abdomen  and  thorax.  They  lie  in 
niche-like  excavations  in  the  hypo- 
dermal wall,  either  singly  or  in  groups^ 
Sometimes  they  appear  to  form  syncy- 
tia. They  vary  considerably  in  size 
(cytoplasm  14-551*;  nucleus  5-3011). 
The  nucleus  contains  a  nucleolus — 
the  only  case  in  which  I  have  found 
nucleoli  in  the  oenocytes.  Compared 
with  their  homologues  in  other  forms 
these  cells  stain  very  deeply  in  borax 
carmine. 

CoRRODENTiA.  The  bright  yellow 
oenocytes  of  Psocus  venosus  (imago) 
are  massed  in  metameric  clusters  about 
the  stigmata.  The  cytoplasm  measures 
about  18.51*  ^'^  diameter;  the  nucleus 
61*.  They  are  not  imbedded  in  the 
hypodermis,  though  they  lie  in  contact 
with  it. 

The  fat-body  which  stains  very  in- 
tensely in  Delafield*s  haematoxylin  and 
is  loaded  down  with  minute  urate  con- 
cretions, extends  with  hardly  any  in- 
terruption through  the  whole  body  — 
from  the  cavity  in  front  of  the  brain  to 
the  terminal  abdominal  segments.  The 
pericardial  fat-body  is  well  developed 
and  very  distinct  from  the  fat-body 
proper. 
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In  the  workers  of  Termes  Jlavipes 
the  oenocytes  are  much  more  difficult  to 
detect.  Thev  are  flattened  cells  im- 
bedded  in  the  pleural  hypodermis  near 
the  stigmata.  It  is  their  size  which 
mainly  distinguishes  them  from  the  hy- 
podermal  cells;  the  latter  measuring 
only  8  I*  while  the  former  measure  37  »*. 

Thysanoptera.  Oenocytes  occur  in 
compact  metameric  clusters  in  a  species 
of  Phloeothrips  very  common  on  the 
blossoms  of  Chrysanthemum  leucan- 
themum    during     July    and     August. 


These  clusters  occur  in  at  least  six  of  the 
abdominal  segments,  possibly  in  eight, 
but  as  they  diminish  in  size  very  rapidly 
from  before  backwards,  I  am  not  sure 
that  I  have  found  them  in  the  7th  and 
8th  metameres.  The  clusters  lie  in  the 
pleural  region  well  out  in  the  body  cav- 
ity and  each  consists  of  some  8  or  10 
cells  which  from  mutual  pressure  are 
often  very  irregular.  The  cells  measure 
18.5-26 1*  in  diameter  —  their  nuclei 
3-61*.  They  are  perfectly  distinct 
from  tlie  fat-body  and  blood  corpuscles. 


A  NEW   GENUS  AND    SPECIES   OF   TABANIDAE. 

BY  J.    M.    ALDRICH,    BROOKINGS,    SOUTH    DAKOTA. 


The  general  appearance  of  the  fly  is 
that  of  a  particularly  fine  large  silvery 
Hippoboscid,  with  brown  wings.  Nev- 
ertheless, an  examination  shows  it  to  be 
truly  Tabanid  in  every  respect ;  in  fact, 
I  was  at  some  loss  for  a  while  to  ?i^ 
upon  a  set  of  generic  characters  which 
would  clearly  separate  it  from  all  the 
present  genera  of  Tabanidae.  The  vena- 
tion is  normal ;  the  antennae  resemble 
Pangonia  in  shape  and  number  of  an- 
nulations  ;  the  face  is  that  of  Chrysops. 
The  upper  corner  of  the  eve,  making 
an  angle  of  about  70  degrees,  and  not 
in  the  least  rounded  ofl'  at  the  tip,  but 
rather  produced  a  little  in  a  very  fine 
point,  beyond  which  is  an  impressed 
line,  running  to  the  occiput,  is  one  of 
the  best  characters.  The  general  pro- 
portions of  the  body,  also,  are  difiercnt 
from  those  of  any  other  members  of  the 
family  known  to  me. 


Its  habits  are  unknown,  but  from  its 
appearance  the  conclusion  looks  prob- 
able that  it  lives  like  a  Hippoboscid 
upon  some  bird  or  mammal.  Still, 
there  are  no  modifications  of  structure 
that  give  strong  support  to  this  theory. 
Its  claws  are  distinctly  larger  than  those 
of  Tabani  of  its  size,  and  the  large  pits 
at  the  bases  of  the  hairs  on  the  first  and 
second  antennal  joints  seem  to  indicate 
an  unusual  development  of  the  sense  of 
touch  in  this  region ;  both  of  which 
peculiarities  are  not  without  weight. 

Goxiops  n.  gen. 

Spurs  present  on  hind  tibiae,  absent  from 
front  ones.  Eyes  narrow,  terminating  above 
in  an  acute  angle.  Ocelli  present.  Front 
broad  in  female,  the  callosity  longitudinal. 
Proboscis  in  repose  directed  forward.  Tho- 
rax strongly  arched,  subglobular.  Abdomen 
(from  tip  of  scutellum)  not  longer  than, 
and  head  but  about  half  as  wide  as,  the 
thorax. 
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G,  kippohoscoides.  n.  «p.  ?,  Head  almost 
uniform  light  jellow,  between  the  ocelli 
tinged  wilh  brown.  Eyes  black,  bare,  not 
approximated  to  each  other.  Front  broad, 
wider  an leriorly,  with  yellow  pollen  on  the 
(ides,  a  longitudinal  calloaily  more  whilish, 


entendii 

ng  from    the   ocelli  lo 

Ihe  beginning 

of  the  aniennal  prominence; 

in  dried  speci- 

mens  a 

variable  imprcBsed  lit 

le  on  euch  side 

of  this 

callosity.     Antennae 

situated   on   a 

distinct 

transverse  prominem 

ze.  yellow,  the 

third   joint    more  reddish ;    t< 

:cond  joint  «1- 

most  an 

inular,  third  tapering  quite  aymmet- 

rically, 

compoeed    of   eight 

annuli.     Face 

yellow,  strongly  protuberant,  shining.  Pro- 
hoscii  reddish,  directed  forward,  reaching 
but  little  beyond  the  antennae.  Palpi  (len- 
der, long,  yellow,  with  yellow  pollen  and 
abundant  blackish  hairs.  Posterior  orbits 
wide,  conspicuous,  with  yellow  pollen- 
Thorax  whitish  yellowbelow,  more  brown- 
ish above,  with  minute,  appressed,  silvery 
yellow  pile;  on  the  anterior  border  just  a 
trace  of  a  slender,  median,  reddish  line;  on 
each  «tde  h  briiad,  indistinct  reddish  stripe, 
inlerrupted  along  the  transverse  suture, 
Sculellum    abort,    as    wide    as     the    head. 

Abdomen  short,  broad,  covered  with  ap- 
pressed shining  silvery-yellow  pile;  seven 
visible  segments,  the  last  narrow,  but  little 
protruded,  showing  a  distinct  emargination. 

Legs  uniformly  light  yellow,  the  claws 
black  except  at  base.  Spurs  of  moderate  siie 
on  middle  and  hind  tibirie. 

Wings  hyaline,  with  a  deep  brown  cloud 
extending  across  them,  including  the  follow- 
ing parts:  the  stigma,  all  of  the  marginal 
cell  except  the  proximal  end,  all  of  first  sub- 
marginal,  all  ot  the  second  except  tip,  all  of 
the  first  posterior  except  posterior  half  of 
the  distal  end,  Ihe  proximal  half  of  the  discal, 
all  of  second  b.isal.  and  middle  of  anal. 
There  is  a  characteristic  small  clear  spot  in 
the  second  basal,  at  the  anterior  distal  angle. 
The  cloud  is  clearly  defined  behind,  but  fades 
more  gradually  in  front.     The  branch  of  the 


third  longitudinal  vein  shows  a  tendency  to 
emit  a  stump  of  a  vein.  In  one  of  my  speci- 
mens the  vein  separating  the  third  and  fourth 
posterior  cells  is  obsolete  for  the  greater  part 
of  its  course. 

Length  13  to  13  mm.  Width  across  ex- 
panded wings,  18  mm. 

Described  from  two  female  speci- 
mens, receiveil  from  Mr.  Henry  G. 
Klages,  Jeannette,  Northumberland 
Co.,  Penn. 


Fig.  I  shows  the  itisect  from  abovet 
the  wings  being  diagrammatic.  Fig.  a 
is  a  side  view  of  the  head.  Fig.  3  an 
antenna. 

Miscellaneous  notes. — Klemensiewici, 
at  the  last  December  meeting  of  the  zoo- 
logical and  botanical  society  of  Vienna, 
stated  that  in  the  preceding  summer  he  had 
observed    hundreds    of  Pierii   tapae   flying 
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over  an  alpine  lake  in  the  Tetragebirge,  en- 
gaged in  a  new  kind  of  sport,  for  they  occa- 
sionally settled  down  upon  the  surface  and 
after  remaining  there  a  few  moments,  per- 
haps half  a  minute,  again  took  flight,  repeat- 
ing the  performance  many  times ;  on  settling 
they  apparently  attempted  to  rest  on  the 
wings  of  one  side  only,  but  the  other  soon 
became  involved,  and  after  repeated  experi- 
ments at  this  play,  the  moisture-laden  wings 
refused  their  dutv  and  the  butterfly  came  to 
grief,  as  the  numerous  corpses  floating  about 
testified. 

The  report  of  the  gypsy  moth  committee  to 
the  legislature  of  Massachusetts,  just  issued, 
shows  that  the  insect  is  now  found  in  about 
thirty  cities  and  towns,  including  about  two 
hundred  square  miles  of  territory ;  its  limits 
at  last  appear  to  be  pretty  well  defined,  but 
it  was  found  in  excessive  abundance  at  places 
fifteen  miles  apart;  over  three  quarters  of  a 
million  of  egg-clusters  were  removed  and 
destroyed  during  the  year;  excellent  illustra- 
tions accompany  the  report. 

Dr.  Klebs,  of  K6nigsberg,  has  published  a 
list  of  the  specimens  in  the  amber-museum 
of  Stantien  and  Becker  of  that  city,  covering 
more  than  13000  numbers  of  which  a  very 
large  number  are  insects.  He  here  records 
for  the  first  time  the  presence  in  amber  of 
the  coleopterous  families  Trichopterygidae 
and  Bruchidae ;  but  in  a  summary  list  of 
families,  indicating  the  general  arrangement 
•  of  the  museum  and  where  all  families  known 
to  be  represented  in  amber  are  marked  with 
a  special  sign,  one  half  of  the  twenty-eight 
families  of  Coleoptera  not  so  marked  have 
certainly  been  credited  by  one  author  or 
another  as  occurring  in  amber. 

PROCEEDINGS   OF   SOCIETIES. 

CAMBRIDGE     ENTOMOLOGICAL    CLUB. 

13  November,  1891. — The  165th  meeting 
of  the  Club  was  held  at  156  Brattle  Street. 
Mr.  Samuel  Henshaw  was  chosen  chairman. 

A  letter  was  read  from  the  secretary  of  the 


Royal  Society  of  South  Australia,  of  Ade- 
laide, offering  to  exchan.^e  publications.  It 
was  voted  to  accept  the  offer. 

The  librarian  announced  that  there  was  a 
duplicate  copy  of  ^^Illustrations  of  Insects 
(Heteroptera)",  by  Townend  Glover,  and 
moved  that  the  same  be  offered  for  sale  by 
the  treasurer,  and  the  proceeds  added  to  the 
publication  fund  of  Psyche.  This  motion 
was  carried. 

Dr.  George  H.  Horn  stated  that  he  had  re- 
cently been  studying  the  subgenus  Celia  of 
Amara,  and  remarked  at  some  length  on  the 
characters  heretofore  made  use  of  in  the  sep- 
aration of  the  species.  One  character  which 
had  been  proposed  for  the  separation  into 
groups  was  found  in  the  prosternum,  this 
being  punctured  in  the  males  of  some  spe- 
cies and  in  others  not.  Dr.  Horn,  however, 
regarded  this  division  as  likely  to  confuse 
the  student,  as  in  some  species  the  proster- 
num may  be  either  punctured  or  not  in  the 
male. 

Some  discussion  followed  with  regard  to 
the  construction  of  synoptic  tables. 

Mr.  S.  H.  Scudder  read  a  letter  from  Mr. 
Edward  Doubleday  Harris,  reporting  the 
finding  of  a  bright  green  chrysalis  of  Laer- 
tias  philenor  in  New  York,  one  of  several 
raised.  Of  this  color  it  has  never  before  been 
reported  from  the  Atlantic  slope. 

Mr.  R.  Hayward  stated  that  he  had  recently 
been  studying  the  Cicindelidae,  and  had 
found  in  his  collection  an  Amblychila  which 
he  presumed  should  be  referred  to  the  form 
A.  piccolominii  of  Reiche.  The  specimen 
was  smaller  than  the  typical  A.  cylindrifor- 
mis,  smoother,  and  the  carina  of  the  elytra 
nearest  the  suture  was  absent  and  represented 
by  a  row  of  large  punctures.  The  specimen 
was  from  Arizona. 

Dr.    Horn  thought  it  might   belong   to   a 
species   recently   described   by    Rivers   from  . 
that  locality. 

Mr.  Hayward  showed  specimens  of  the 
larvae  and  pupae  of  Boletotherus  bt/urcus 
from  Underbill,  Vt. 
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CLARENCE  M.  WEED, 
Hanover,  N.  H. 
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C.  H.  TYLER  TOWNSEND, 

Las  Cruces,  New  Mexico. 


AMERICAN  PHYTOPTOCECIDII. 


BY   H.    G  ARM  AN,    LEXINGTON,    KY. 


I .  On  the  leaves  of  Nyssa  multiflora, 
A  nodular  growth  of  the  leaf  substance, 
forming  small,  rounded  prominences  on 
both  upper  and  under  surfaces.  Above, 
the  cecidii  are  often  lobed  and  with 
linear  impressions.  A  three-lobed  form 
with  triradiate  impression  is  common. 
On  the  under  side,  the  surface  of  the 
galls  is  not  impressed,  and  the  shape  is 
more  conical,  the  round  or  slightly 
elongated  opening  being  at  the  apex. 
They  are  scattered  irregularly  over  the 
leaf,  and  may  be  very  thickly  placed. 
On  fully  grown  leaves  cecidii  measure 
from  I  mm.  to  2  mm.  in  diameter,  and 
are  about  i  mm.  in  height  on  both  sides 
of  the  leaf,  the  projection  above  and 
below  being  about  equal.  On  younger 
leaves  cecidii  often  measure  as  little  as 
0.5  mm.  in  diameter.  The  walls  are 
thickened,  and  send  into  the  cavity  large 
processes  and  ridges  which  occupy 
much  of  the  space.  There  are  no  hairs 
inside  or  out. 

This  deformation  was  first  collected 
in  Virginia  in  the  spring  of  1882.  Sub- 
sequently it  was  found  in  various  locali- 
ties in  southern  Illinois,  and  has  recentlv 
been  observed  in  Kentucky.  It  some- 
times occurs  on  the  same  leaves  as  the 
next,  but  thus  far  has  proved  most 
abundant  when  not  so  associated. 


2.  On  the  leaves  oi  Nyssa  multijlora. 
This  is  a  narrow  upward  and  inward  fold 
of  the  margin  of  the  leaf,  and  measures 
from  0.5  mm.  to  i  mm. in  diameter.  In 
dried  specimens  the  color  is  dark  brown. 
The  leaf  where  folded  is  thickened,  but 
is  not  otherwise  greatly  changed.  The 
length  of  folds  varies  greatly,  sometimes 
being  only  a  few  millimeters  long,  and 
again  including  the  whole  of  the  leaf 
margin.  The  fold  ultimately  causes  the 
leaf  to  become  scalloped,  the  scallops 
measuring  from  about  2.5  mm.  to  3 
mm.  in  length. 

This  cecidium  has  been  collected  in 
Virginia,  Illinois,  and  Kentucky.  Phy- 
topti  from  both  of  the  preceding  growths 
have  been  examined.  As  far  as  I  know 
neither  form  of  cecidium  has  been 
hitherto  described. 

3.  On  the  leaves  and  petioles  of 
Potentilla  canadensis.  This  consists 
of  whitish  tufts  of  unicellular  hairs,  the 
tufts  measuring  when  isolated  and  well 
grown  about  0.5  mm.  in  diameter. 
The  hairs  themselves  measure  about 
0.5  mm.  in  length,  and  large  ones  have 
a  diameter  at  the  base  of  about  0.02  mm. 
They  taper  regularly  to  a  point,  and 
under  the  microscope  have  the  appear- 
ance of  a  tuft  of  grass  blades.  The 
tufts  are  often  so  numerous  and  so  closely 
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placed  as  to  cover  much  of  the  leaf  sur- 
face. They  develop  on  both  surfaces 
but  in  the  specimens  examined  are 
rather  more  common  on  the  upper  side. 
This  was  collected  at  Blue  Ridge, 
Virginia,  July  22,  1891,  by  Professor 
A.  B.  Seymour. 

4.  On  the  leaves  of  Acer  spicatutn. 
Small  felt-like  patches  of  a  whitish  or 
pale  yellow  color  scattered  over  the 
under  side  of  the  leaf.  Growths  on 
leaves  before  me  measure  from  1.5  mm. 
to  3  mm.  in  diameter.  The  growths 
consist  of  rather  long,  tangled  and  dis- 
torted hairs,  being  quite  different  from 
anything  else  described  in  this  paper. 
The  examples  examined  are  probably 
all  young.  Some  of  the  older  ones  are 
slightly  brown  rather  than  yellow,  and 
probably  when  aged  would  have  been 
decidedly  brown  in  color. 

Temple,  N.  H.,  June  18,  188S, 
(from  Prof.  A.  B.  Seymour). 

5.  On  the  leaves  of  Acer  glabrum^ 
An  Erineum  forming  large  patches 
chiefly  at  the  tips  of  the  lobes  and  on 
the  upper  side  of  the  leaf.  Growing 
upon  the  veins  as  well  as  elsewhere. 
On  some  young  leaves  before  me,  thickly 
sprinkled  also  over  the  under  surface. 
This  is  the  handsomest  Erineum  exam- 
ined by  me.  The  younger  parts  of 
growths  are  bright  purple  in  color ; 
older  parts  of  growths  become  of  a  very 
dark  purple.  The  deformed  hairs  are 
rather  large,  and  are  provided  with  long 
stalks.  The  color,  manner  of  growth, 
and  character  of  the  deformed  hairs  will 
serve  to  distinguish  this  Erineum  from 
the  livid  growth  (No.  8)  which  appears      ter. 


on   the   upper  surface  of  leaves  oi  A» 
saccharinum, 

Glenwood  Springs,  Col.,  (collected 
by  R.  E.  Blount;  communicated  by 
Prof.  A.  B.  Seymour). 

6.  On  the  leaves  of  Acer  sacchari- 
num.  A  slender  fusiform  gall  which 
projects  from  the  upper  surface  of  the 
leaf.  Walls  thin,  and  smooth  inside 
and  out.  Length  about  4,5  mm. ; 
greatest  diameter  i  mm.  Opening  as 
usual  on  the  under  side  of  the  leaf. 

Central  Illinois,  common ;  Temple, 
N.  H.,  (from  Prof.  A.  B.  Seymour). 

7.  On  the  leaves  of  Acer  sacchari- 
num.  An  Erineum  forming  patches 
along  veins  on  the  under  side  of  the 
leaf.  The  patches  are  made  up  of  great 
numbers  of  minute  mushroom-shaped 
hairs  with  very  short  pedicels ;  some- 
times nearly  sessile.  The  hairs  and  the 
patches  which  they  form  resemble  those 
occurring  on  the  under  side  of  the  leaves 
of  A,  dasycarpum^  but  the  hairs  on  the 
latter,  as  far  as  examined,  were  pro- 
vided with  longer  stalks,  and  were  not 
so  much  inflated  at  the  extremity.  The 
patches  in  A.  saccharinum^  too,  show 
a  tendency  to  develop  along  the  main 
ribs,  whereas  in  A,  dasycarpum  they 
are  more  scattered,  often  occurring 
singly  at  the  tips  of  lobes.  They  may 
notwithstanding  these  diflerences  prove 
to  be  caused  bv  the  attacks  of  one  and 
the  same  mite.  All  of  the  examples 
which  I  have  seen  were  rather  old  and 
were  of  a  deep  brown  color,  in  one  case 
almost  black.  Individual  patches  meas- 
ure   as    much    as     10    mm.    in    diame- 
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Urbana,  III.,  common ;  Lexington, 
Ky.,  (received  from  Prof.  W.  B.  Stark 
and  also  collected  by  myself) . 

8.  On  the  leaves  of  Acer  sacchari- 
num.  A  fine  Erineum  forming  patches 
of  a  livid  color  between  the  veins  on 
the  upper  surface.  The  growths  show 
a  tendency  to  avoid  the  veins.  They 
may  be  isolated  in  patches  2.5  mm.  to 
4  mm.  in  diameter  and  of  very  irregular 
shape,  or  they  may  where  common 
combine  and  then  occasionally  occupy 
much  of  the  surface.  On  badly  infested 
trees  scant  growths  sometimes  appear 
on  the  under  side  of  the  leaves.  The 
color  of  most  of  the  dried  specimens 
seen  is  livid.  In  very  young  growths 
but  little  of  this  color  is  apparent,  these 
being  mainly  pale  brown  when  dried, 
probably  whitish  when  fresh  ;  but  some 
trace  of  the  livid  color  can  be  made  out 
in  most  young  growths.  A  few  of  the 
growths  seen  were  more  nearly  flesh 
color  than  livid. 

A  variety  of  this  Erineum  occurs  in 
which  the  livid  color  is  almost  absent, 
the  dried  specimens  being  of  a  pale 
brown  color  in  the  largest  and  oldest 
growths.  Even  in  this  variety,  how- 
ever, close  examination  with  a  magnifier 
shows  faint  traces  of  the  blue  color. 
In  manner  of  growth  the  two  are  alike. 

The  hairs  are  capitate,  with  short 
stalks,  and  excepting  for  their  manner 
of  growth  and  color,  are  not  very  difl^er- 
ent  from  those  forming  the  brown 
patches  on  the  under  side  of  leaves. 

Fort  Mackinac,  Mich.,  (from  Prof. 
Wm.  Trelease)  ;  Temple,  N.  H.,  (from 
Prof.  A.  B.  Seymour). 


9.  On  the  leaves  of  Acer  dasycar- 
fum.  This  cccidium  is  a  pouch-shaped 
gall  which  develops  on  the  upper  side 
of  the  leaves.  The  mite  which  inhabits 
it  was  many  years  ago  described  under 
the  name  Vasates  quadripes^  but  is  a 
true  Phytoptus.  The  deformations  were 
described  by  the  present  writer  in  the 
1 2th  Report  of  the  Illinois  State  Ento- 
mologist (p.  135)  as  follows:  *'The 
form  varies  to  some  extent,  some  of  the 
galls  being  discoid,  or  more  or  less 
spherical,  while  occasionally  two  galls 
have  a  common  neck  and  opening.  At 
first  the  color  of  the  galls  is  like  that  of 
the  unfolding  leaf,  dull  purple  or  green ; 
later  they  assume  the  light  green  color 
of  the  veins  and  veinlets;  and  still  later 
change  in  many  cases  to  purplish. 
Toward  the  end  of  summer  they  dry  up 
and  become  black.  The  outer  surface 
is  smooth,  but  the  walls  are  broadly  and 
irregularly  impressed  making  a  very 
uneven  outline.  On  the  under  side  of 
the  leaf  the  position  of  the  gall  is  usually 
indicated  by  an  impression  with  a  tuft 
of  white  hairs  in  the  center,  which  tuft 
covers  the  opening  into  the  gall.  Occa- 
sionally the  opening  and  tuft  are  borne 
upon  a  slight  elevation.  The  height  of 
one  of  the  largest  galls  seen,  measured 
from  the  upper  surface  of  the  leaf,  was 
0.1  inch  ;  its  diameter  was  0.13  inch." 

This  is  one  of  the  most  abundant  of 
the  mite  galls  in  the  Middle  states.  I 
have  received  from  both  Professors  Sey- 
mour and  Trelease  specimens  collected 
at  Madison,  Wisconsin.  It  is  abundant 
throughout  Illinois  and  Kentucky. 

10.  On  the  leaves  of  Acer  dasycar- 
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fum.  An  Erineum  consisting  of  large 
patches  of  closely  matted  capitate  hairs 
growing  on  the  under  side  of  the  leaf. 
Patches  generally  elongated,  from  a  ten- 
dency of  the  growths  not  to  cross  vein- 
lets.  Well  defined,  and  varying  from 
about  5  mm.  to  lo  mm.  in  diameter. 
When  abundant  several  patches  may 
unite,  thus  forming  more  extended  ones. 
Leaves  often  bear  a  single  patch.  Some- 
times occurring  on  leaves  bearing  also 
the  pouch-shaped  galls.  Color  pale 
yellowish  at  first,  gradually  changing  to 
brown  with  age,  at  the  last  deep  brown 
in  color.  This  is  probably  the  same  as 
No.  26  of  Dr.  H.  Hagen's  list  (Cana- 
dian  entomologist,  v.  17,  p.  24),  col- 
lected at  Shelbume,  N.  H.,  by  Prof. 
W.  G.  Farlow. 

Urbana,  111.,  not  common;  Cam- 
bridge, Mass.  and  Ithaca,  Wis.,  (from 
Prof.  Wm.  Trelease)  ;  Madison,  Wis., 
(from  Prof.  A.  B.  Seymour). 

II.  On  the  leaves  of  Acer  rubrum. 
An  Erineum  forming  elongated  whitish 
or  brown  patches  on  the  veins  of  the  up- 
per side  of  the  leaf.  This  f)eculiarity  of 
growing  on  the  veins  distinguishes  this 
from  any  growtli  of  the  kind  I  have 
seen.  Several  others  appear  to  avoid  the 
veins  even  when  covering  most  of  the 
surface.  The  largest  growths  on  leaves 
before  me  measure  11  mm.  in  length  by 
about  4  mm.  in  diameter.  The  color  va- 
ries frum  whitish  in  the  younger  growths 
through  shades  of  pale  yellow  to  brown. 
The  hairs  are  mushroom-shaped,  as  in 
other  similar  growths.  The  only  ex- 
amples seen  are  from  Temple,  N.  H., 
and  were  sent  me  by  Prof.  Seymour. 


12.  On  the  leaves  of  Acer  rubrum. 
An  Erineum  growing  in  large  patches 
scattered  on  the  under  side  of  the  leaf. 
In  color,  manner  of  growth  and  char- 
acter of  the  hairs  it  appears  to  be  the 
same  as  No.  9  described  as  occurring 
on  Acer  dasycarpum,  I  have  exam- 
ined a  single  leaf  bearing  this  deforma- 
tion received  from  Prof.  Wm.  Trelease 
and  collected  at  Wood's  HoU,  Mass. 

13.  On  the  leaves  of  Acer  rubrum. 
This  is  a  gall  which  does  not  difler  in 
any  important  degree  from  the  galls 
described  as  growing  on  the  upper  sur- 
face of  the  leaves  of  A,  dasycarpum. 
I  assume  that  it  is  made  by  the  same 
Phytoptus,  but  have  had  no  opportunity 
to  make  comparisons.  It  is  moderately 
common  in  western  Kentucky,  and  ap- 
pears to  be  also  common  in  the  New 
England  and  other  Eastern  states.  I 
take  it  that  Dr.  Hagen's  Numbers  21, 
22  and  23  (loc.  cit.)  are  the  same 
growth. 

14.  On  the  leaves  of  Betula  fapy- 
rifera,  A  profusely  growing  Erineum 
forming  extensive  patches  between  the 
large  veins  diverging  from  the  midrib 
on  the  under  side  of  the  leaf.  The 
growths  sometimes  occupy  the  whole 
of  the  space  between  two  veins.  The 
color  varies  from  whitish  in  the  younger 
growths  to  pale  brown  in  the  older  ones. 
The  stalks  of  the  capitate  hairs  are 
rather  long. 

Temple,  N.  H.,  (from  Prof.  A.  B. 
Seymour). 

15.  On  the  leaves  of  Betula  papy- 
rifera,  A  small  nodular  gall  which 
projects  from  both  upper  and  under  sur- 
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faces  of  the  leaf.  Clothed  with  a  fine 
whitish,  silken  pubescence.  Scattered 
somewhat  irregularly,  but  with  a  ten- 
dency to  be  most  abundant  near  the 
margin.  The  diameter  of  large  exam- 
ples is  about  I  mm. ;  the  depth  is  some- 
what less  in  the  dried  and  pressed 
examples.  It  is  sometimes  associated 
with  the  Erineum  just  described.  The 
color  of  the  upper  part  of  the  gall  is  in 
the  dried  specimens  dull  purple.  Be- 
neath, the  color  appears  to  have  been 
like  that  of  the  under  side  of  the  leaf. 
Temple,  N.  H.,  (from  Prof.  A.  B. 
Seymour) . 

16.  On  the  leaves  oi  Betula  populi- 
folia.  This  consists  of  bright,  rust- 
colored  growths  of  deformed  hairs  in 
hollows  on  the  under  side  of  the  leaf. 
The  corresponding  convexity  showing 
on  the  upper  side  is  devoid  of  hairs,  but 
is  often  of  a  yellowish  color.  The 
growths  when  isolated  frequently  have 
a  circular  outline  and  are  from  2  mm. 
to  3  mm.  in  diameter.  Large  growths 
become  elongated  and  may  measure  as 
much  as  10  mm.  in  length,  then  occu- 
pying much  of  the  space  between  two 
of  the  veins  which  diverge  from  the 
midrib.  The  number  of  growths  on  a 
single  leaf  varies  in  seventeen  leaves 
before  me  from  one  to  fourteen.  In 
three  of  the  seventeen  there  are  imper- 
fect growths  on  the  upper  side  of  the 
leaf.  The  hairs  of  the  growth  are  capi- 
tate. 

Temple,  N.  H.,  (from    Prof.    A.   B. 
Seymour). 

17.  On  the  leaves  of  ^^/tt/a  {lenta?), 
A  profusely  growing  Erineum  at   first 


forming  straggling  patches  and  lines  on 
and  along  the  veins  on  the  upper  sur- 
face of  the  leaf.  Where  abundant 
eventually  forming  continuous  bands 
upon  the  veins  which  diverge  from  the 
midrib.  The  growths  very  rarely  origi- 
nate away  from  the  vems  on  the  upper 
surface,  but  imperfect  growths  appear 
sometimes  on  the  under  side,  here  be- 
tween the  veins,  suggesting  that  it  is 
the  structure  of  the  surface,  which  in- 
fluences the  disposition  of  the  growths. 
The  color  of  very  young  growths  is 
whitish  ;  on  older  leaves  it  is  brown, 
while  on  several  of  the  largest  leaves 
examined  there  is  an  indication  of  purple 
on  some  parts  of  the  bands.  Hairs  capi- 
tate,  stalks  rather  long. 

Described  from  specimens  sent  me 
from  Temple,  N.  H.,  by  Prof.  A.  B. 
Seymour.  From  the  character  of  the 
leaves  and  the  bark  accompanying  themi 

1  judge  the  species  to  be  B,  lenia. 

18.  On  the  leaves  of  yuglans  cin- 
erea.  A  button-shaped  gall  on  the 
upper  side  of  the  leaf.  The  galls  are 
green  in  color,  sometimes  a  trifle  lighter 
in  shade  than  the  leaf.     They  vary  from 

2  mm.  to  3  mm.  in  diameter,  and  are 
about  2  mm.  in  height ;  the  base  is 
sometimes  a  trifle  constricted.  Beneath,, 
the  galls  are  open  for  almost  the  entire 
width,  but  the  opening  is  occupied  by 
a  dense  growth  of  whitish  or  brownish- 
contorted  hairs.  On  fifty-one  leaves 
before  me  the  number  of  galls  on  a 
single  leaf  varies  from  one  to  eighteen. 
Occasional  galls  occur  with  the  opening 
on  the  upper  side.  The  Phytopti  are 
abundant  in  examples  collected  Aug.  15., 
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Jessamine  Co.,  Ky.,  frequent. 

19.  On  the  leaves  of  Pagus  ferru- 
ginea.  An  Erineum  which  grows  on 
the  upper  side  of  the  leaf  where  it  fol- 
lows the  veins,  forming  bands  or  elon- 
gated patches  of  a  brown  color.  When 
young,  apparently  of  a  whitish  color. 
When  abundant,  causing  the  leaf  to  turn 
brown  so  that  the  position  of  growths 
can  be  recognized  by  examining  the 
under  side.  Sometimes  forming  a  close 
velvety  covering  on  the  upper  surface. 
Never,  as  far  as  examined,  very  dark  in 
color.  Sometimes  associated  with  the 
next,  of  which  it  may  be  a  variety. 
Hairs  capitate. 

Temple,  N.  H.,  (from  Prof.  A.  B. 
Seymour)  ;  Ft.  Mackinac,  Mich.,  (from 
Prof.  Wm.  Trelease). 

30.  On  the  leaves  of  Pagus  ferrw 
ginea.  An  Erineum  forming  very  dark 
brown  patches  on  the  under  side  of  the 
leaf,  between  the  veins.  Patches  vary- 
ing in  shape  and  extent,  frequently  elon- 
gated, sometimes  forming  a  continuous 
band  between  veins.  Color  of  all  the 
specimens  seen  dark  brown,  but  prob- 
ably lighter  when  young.  When  occur- 
ring on  the  same  leaf  as  the  preceding, 


Notes.  —  The  Massachusetts  legislature 
has  granted  another  $75,000  to  stanip  out 
the  gypsy  moth. 

The  attention  of  entomologists  should  be 
drawn  to  an  interesting  paper  by  Mr.  L.  O. 
Howard  on  the  biology  of  the  Chalcididae 
which  appears  in  the  current  Proceedings  of 
the  U.  S.  national  museum.  A  mass  of  details 
concerning  insect-parasitism  is  there  brought 
together  in  a  highly  instructive  manner 
which   merits  at   least  the   perusal  of  every 


and  so  presumably  of  the  same  age, 
always  the  darker  in  color.  Hairs  cap- 
itate, with  rather  long  stalks,  not  notice- 
ably different  from  hairs  on  the  upper 
surface  of  a  leaf  received  from  Prof. 
Trelease,  but  with  longer  stalks  than 
those  from  the  upper  side  of  leaves  from 
Temple,  N.  H. 

The  growth  is  extremely  common  in 
western  Kentucky,  where  most  of  the 
leaves  of  a  tree  may  oflen  be  seen  bear- 
ing it. 

Western  Kentucky;  Ft.  Mackinac, 
Mich.,  and  Wood's  Holl,  Mass..  (from 
Prof.  Wm.  Trelease). 

Explanation  of  Plate  6. 

Fig.  I.  Leaf  of  Nyssa  multijlora^ 
showing  cecidii  described  as  No.  i  ; 
a,  section  of  cecidium. 

Fig.  2.  Leaf  of  Nyssa  niuUiflora^ 
showing  cecidii  described  as  No.  2 ; 
a,  section  of  folded  leaf  margin. 

Fig.  3.  Tuft  of  hairs  from  leaf  of 
Potentilla  canadensis. 

Fig.  4.  Capitate  hairs  from  Erineum 
on  under  side  of  leaves  of  Petula  popu- 
lifolia, 

^^%'  5-     Capitate  hairs  from  No.  19. 


person  engaged  in  any  field  work;  problems 
requiring  solution  are  suggested  by  the 
wholesale,  and  clews  are  given  to  others 
which  are  well  worth  following.  The  bio- 
logical side  of  entomology  is  in  no  danger  of 
suffocation  at  the  national  capital  with  such 
men  as  Riley,  Howard,  and  Schwarz  at  the 
front. 

In  the  last  number  of  Psyche,  fig.  3  on  p. 
237,  showing  the  antenna  of  Goniops  en- 
larged, is  accidentally  printed  upside  down. 
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A  NEW   GENUS  OF  TACHINIDAE. 

BY    C.'H.    TYLER    TOWNSEND,    LAS    CRUCES,     N.     MEXICO. 


I  am  indebted  to  Professor  Brauer,  of 
Vienna,  for  a  note  to  the  effect  that  the 
species  which  I  described  under  the  name 
of  Meigenia  hyphantriae  (Psyche,  vi. 
176)  is  not  a  Meigenia^  but  a  new 
genus.  I  have  always  recognized  the 
fact  that  this,  and  one  or  two  other  spe- 
cies which  I  have  referred  to  Meigenia^ 
did  not  belong  there  strictly.  They 
seemed  to  come  closest  to  that  genus, 
and  therefore  I  referred  them  there  pro- 
visionally, until  some  better  place  could 
be  found  for  them.  I  must,  however, 
confess,  to  a  misconception  of  the  genus, 
as  originally  understood  by  me. 

The  present  seems  a  good  opportu- 
nity to  present  a  characterization  of  the 
new  genus. 

Hyphantrophaga,  n.  gen. 

Ashy  gray  species  of  rather  less  than  me- 
dium size;  belongs  in  Tachifiinae  ^.  str.  Head 
rather  semicircular  in  profile;  front  hardly 
prominent,  one-third  to  three-sevenths  width 
of  head  in  ?,  and  about  one-fourth  to  three- 
elevenths  in  (J  ;  frontal  bristles  descending 
about  to  base  of  third  antenna!  joint,  two 
orbital  bristles  in  ?  (three  on  ris^ht  side  in 
one  9),  none  in  ij.  Face  receding,  epis- 
toma  not  prominent;  facial  depression  three- 
fifths  width  of  face  in  $  ^  relatively  narrower 
in  5,  moderately  deep ;  facial  ridges  with  a 
few  fine  bristles  which  extend  less  than  half 
way  up,  slightly  constricted  just  above  oral 
margin  where  the  decussate  vibrissae  are  in- 
serted;  sides  of  face  and  cheeks  bare,  the 
cheeks  about  one-fifth  eye-height  in  J,  less 
in  $.     Eyes  faintly  and  rather  sparsely  short 


hairy  in   J,  more  distinctly  so  in  $,     An- 
tennae somewhat  shorter  than  face,  second 
joint  hardly   elongate,  third   about  two  and 
a  half  times  as  long  as  second  in  ?  and  three 
times  in  J,  narrow,  not  widened;  arista  thin, 
minutely    pubescent,    apparently    2-jointed, 
slightly  thickened  at  base.     Proboscis  short, 
fleshy,   labella  large;    palpi   rather  slender, 
slightly  thickened  apically.     Thorax   nearly 
as  wide  as  head ;  scutellum  with  a  weak  de- 
cussate apical  pair  of  bristles,  a  weak  discal 
pair,  and  two  strong  lateral  pairs.     Abdomen 
of   9    fully  as   wide  as   thorax,  short  oval, 
rather  narrower  than  thorax  in  ^,  ovo-coni- 
cal,  first  segment  shortened ;    macrochaetae 
marginal,  except  on  last  segment  which  bears 
both  discal  and  marginal  in  both  sexes;  hy- 
popygium  of  $  hardly  exserted.     Legs  rather 
short,  not  strong,  bristly ;  claws  and  pulvillt 
elongate  in  ^,  much  less  so  in   9.     Winga 
longer  than  abdomen,  without  costal  spine, 
third  vein  bristly  at  base;  apical  cell  open, 
sometimes  very  narrowly,  a  little  before  tip 
of  wing;  fourth  vein  bent  at  an  obtuse  angle, 
without  stump  or  wrinkle,  apical  cross-vein 
slightly  concave;  hind  cross-vein  rather  sin- 
uate  in    J,   usually   less   so   in    9*   ending 
nearer  to  bend   of  fourth    vein.     Type,  Hy- 
phantrophaga   hyphantriae   Twns.,  Psyche, 
vi.  176-177,  there  referred  to  Meigenia. 

The  above-referred  to  description  in 
Psyche,  of  the  species,  was  drawn  from 
9  specimens  only,  and  not  from  both 
sexes  as  there  itulicated  ;  the  whole  de- 
scription should  be  applied  only  to  fe- 
males. From  a  ^  which  issued  August 
31,  and  another  a  little  later,  are  drawn 
the  characteristic  dificrences  given  in 
the  above  generic  description,  distinct- 
ive of  that  sex. 
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THE  LARVA  OF  NOLA  MINUSCULA. 


BY    HARRISON   G.    DYAR,    YOSEMITE,   CAL. 


NoLA  MINUSCULA  Zeller. 

187a.  Zeller,  Verhandl.  d.  k.  k.  zool.-bot. 

geselUch.,  v.  aa,  455. 

Var»  PUSCULA  Grote. 

1881.  Grote,  Papilio,  v.  1,76. 

1887.  Butler,  Ent.  atner.,   v.  3,    lao.    fr. 
var. 

1887.  Grote,  Ent.  amer.,  v.  3,  147.  fr. 
var. 

The  larva  of  this  species  probably  has  six 
stages,  five  of  which  I  have  observed. 

^^^*  The  eggs  as  taken  from  the  body  of 
a  $  moth  are  spheroidal,  much  flattened  at 
base,  apparently  covered  with  large  contigu- 
ous depressions;  color  uniform  pale  green; 
diameter  about  0.33  mm. 

First  larval  stage.  Not  observed. 
Second  stage.  Head,  cervical  shield  and 
anal  plate  black;  width  of  the  first  0.25  mm. 
Body  thick  and  plump,  not  different  in 
«tructure  from  that  of  the  mature  larva,  the 
'warts  small,  dark  brown,  bearing  three  or 
four  rather  short  blackish  hairs.  Color  pale 
'whitish,  with  a  broad  diffuse  brown  sub- 
dorsal shade. 

Third  stage.  The  head  is  now  pale  brown 
with  black  ocelli ;  width  0.3  mm.  The  body 
is  as  before  but  the  brown  subdorsal  band  is 
more  distinct. 

Fourth  stage.  Head  brown,  the  ocelli  and 
mouth  darker  brown  ;  width  0.5  mm.  Other- 
wise much  as  in  the  next  stage  but  the  mark- 
ings less  distinct. 

Fifth  stage.  Head  small,  round,  pale 
brown;  width  0.7  mm.  Body  thick,  some- 
what flattened,  tapering  a  little  each  way 
from  the  middle,  with  three  rows  of  large, 
smooth,  shining  dark  brown  warts,  the  third 
row  pale,  bearing  spreading,  long,  thin, 
white  and  blackish  hairs.  Row  i  is  sub- 
dorsal, two  on  each  segment  on  joints  2-4, 
2    lateral  and  3  subventral  with  some    very 


minute  warts,  4  below.  Cervical  shield 
large,  deep  brown  with  ft  whitish  dorsal 
line  bisecting  it.  Color  of  body  sordid 
white,  a  pair  of  broad  deep  brown  subdorsal 
bands,  somewhat  irregular,  narrow  on  joints 
3  and  4  and  connected  by  a  transverse  bar 
over  the  dorsum  on  joint  7  and  sometimes 
also  on  joint  5.     Length  of  larva  5  mm. 

Sixth  stage.  Head  as  before ;  width  i  mm- 
Body  wider  than  high,  rounded,  hardly 
tapering  at  all,  feet  as  in  Nola  with  only  four 
pair  of  abdominal  ones.  Warts  i  very 
large,  oblong  as  if  of  two  coalesced,  2  and 
3  also  large,  4  very  small,  subventral.  The 
color  varies  much  in  different  examples  but 
the  ground  color  is  nearly  white  or  tinged 
with  reddish,  the  body  shaded  with  blackish 
brown  more  or  less,  having  a  double  dorsal, 
two  waved  lateral  and  a  straight  substigmatal 
line  of  the  ground  color,  or  the  black  may  be 
reduced  to  a  few  reddish  streaks,  but  always 
on  joints  3  and  4  is  a  patch  of  the  ground 
color  bordered  by  a  waved  subdorsal  black 
line.  Warts  pale,  except  rows  i  and  2  on 
joints  5-12  which  are  cinnamon  brown  or 
partly  blackish.  Cervical  shield  deep  shiny 
brown,  bisected.  In  one  the  warts  of  row 
3  are  yellowish.  Spiracles  black.  Hair  of 
irregular  length,  but  longest  at  the  extrem- 
ities, blackish. 

Cocoon.  Elliptical,  opaque,  sordid  white, 
composed  of  white  silk,  quite  tough  and  in- 
termingled sparsely  with  the  larval  hairs. 
Dimensions  8X4  mm. 

Pupa.  Cylindrical,  tapering  each  way 
from  the  middle  but  most  posteriorly;  abdo* 
men  rounded,  no  cremaster.  Body,  except 
the  cases,  covered  with  long,  rather  dense 
pile;  color  pale  brown,  paler  on  the  cases. 
Length  6  mm. ;  width  1.7  mm.  Duration  of 
this  stage  18  days. 

Food  plant.  Willow  (Salix).     The  larvae 


April  1893.] 


PSYCHE. 


249 


live  singly,  eat  only  the  parenchyma  of  the 
leaf  from  the  under  side  and  hide  by  day  in 
dry  curled  leaves  that  adhere  to  the  twigs  or 
in  some  other  place  of  concealment  on  the 
branch.  In  this  habit  they  differ  from  other 
Nola  larvae  that  I  have  met  with,  which  do 
not  hide  and  eat  the  leaf  from  the  top  side 
only. 

Habitat.  Texas  (Zeller),  Colorado 
(Grote),  Santa  Barbara  and  Ventura  Coun- 
ties, California.  It  will  probably  also  be 
found  in  the  intermediate  territorv  in  the 
caflons  and  arroyos  where  willows  grow. 


A  Dipterous  Parasite  of  the  Toad. 

In  the  Zoologischer  anzeiger,  jahrg.  14, 
no.  379,  Dec.  14,  '91,  p.  453-455,  Duncker 
describes  an  interesting  case  of  parasitism. 
A  number  of  common  toads  were  found  in 
the  neighborhood  of  Kiel  with  their  nares 
eaten  out  and  their  heads  swollen  in  the 
buccal  region.  The  animals  moved  about 
languidly  holding  their  heads  down  and 
when  kept  in  con6nement  rubbed  their 
nares  against  the  walls  and  floor  of  the 
terrarium  **a8  if  to  relieve  themselves  of 
an  itching  sensation.**  One  of  the  animals 
thus  confined  died  and  was  soon  afterwards 
found  completely  skeletonized.  The  moss 
in  which  it  was  buried  contained  many 
white  fly  larvae  (8  mm.  long,  2  mm.  broad). 
These  soon  pupated  and  in  about  4  weeks 
gave  rise  to  more  than  50  flies  which  proved 
to  be  Lucilia  sylvaritm.  Duncker  claims 
that  the  eggs  or  very  young  larvae  are  de- 
posited in  the  nares  of  the  toad.  The  larvae 
first  eat  their  way  backwards  to  the  buccal  re- 
gion and  finally  devour  all  the  soft  parts  of 
the  animal,  even  the  ligaments  of  the  bones. 
He  expressly  states  that  it  is  not  the  weak 
and  sickly  toads  which  are  selected  by  the 
flies,  since  he  has  found  infected  specimens 
that  had  just  sloughed  their  skins  and  were 
to  all  appearances  in  good  health.  Further- 
more none  of  the  infected  toads  appeared 
to  have  been  wounded. 


HENRY  WALTER   BATES. 

It  is  not  in  London  alone  that  the  death  of 
Henry  Walter  Bates  will  be  deplored.  He 
was  one  of  the  four  entomologists  —  Wallace, 
Weismann,  and  Fritz  Mtiller  being  the  others 
—  who  have  most  distinguished  themselves 
in  support  6f  the  derivative  theory  of  organic 
life,  and  who  have  gained  for  it  independent 
evidence  from  new  fields  of  research  with 
which  their  names  will  be  indissolubly  asso- 
ciated. With  the  exception  of  Weismann  all 
are  Europeans  who  gained  their  inspiration 
in  Brazil,  and  it  was  there  that  Bates  was 
first  brought  face  to  face  with  the  most 
patent  facts  of  mimicry. 

The  world  has  admired  the  unassuming 
attitude  of  Darwin  and  of  Wallace,  as  well  as 
their  genius,  and  the  same  attitude  may  be 
claimed  for  Bates,  whose  striking  contribu- 
tion to  the  philosophy  of  mimicry  was  mod- 
estly hidden  in  a  systematic  essay  on  the 
butterflies  of  the  Amazons,  the  title  of  which 
made  no  reference  to  the  fact.  Had  it  not 
been  accompanied  by  colored  plates  specially 
illustrative  of  the  theorv  there  broached,  and 
had  it  not  appeared  in  the  heat  of  the  Dar- 
winian uprise,  it  would  have  lain  dormant 
for  manv  a  vear.  Yet  he  was  the  first  in  ex- 
planation  of  the  facts  to  offer  a  theory  worth 
a  moment's  consideration;  it  has  since  re" 
ceived  no  correction  and  no  noteworthy 
modification,  and  stands  todav  as  clear  and 
satisfactorv  a  statement  of  the  whole  matter 
as  has  ever  since  been  made. 

Bates  was  born  Feb.  8,  1825;  at  twenty- 
three  he  left  for  Brazil  where  he  spent  eleven 
years  in  collecting.  On  his  return  he  pub- 
lished his  Naturalist  on  the  Amazons,  which 
gained  him  the  po^t  of  assistant  secretary  to 
the  Geographical  society,  which  he  held  until 
his  death,  Feb.  16,  1892.  His  systematic  work 
was  mainly  in  diurnal  Lepidoptera  and  Cole- 
optera,  especially  the  Carabidae,  and,  ac- 
cording to  McLachlan.  he  left  behind  him  an 
incomplete  w  jrk  on  the  classification  of  this 
family  besides  copious  biological  notes  and 


d50 


PS  re  HE. 


sketches  taken  in  Brazil.  He  was  a  man  of 
rugged  appearance  who  had  plainly  struggled 
with  physical  ills,  but  whose  face  was  lighted 
hy  sincerity  and  geniality,  as  every  American 
who  had  the  good  fortune  to  meet  him  will 
recall. 

Experiments  with  chinch  bugs.  — I  no- 
tice in  the  second  paragraph  of  the  very  in- 
teresting and  important  address  of  Professor 
Snow  published  in  your  last,  a  slight  inaccu- 
racy, to  which  I  should  not  think  it  worth 
while  to  call  attention  if  it  did  not  seem  that 
his  statement  as  it  stands  might  have  the 
effect  to  discourage  investigation  of  a  subject 
scarcely  touched  as  yet,  by  any  one.  I  have 
never  made  any  attempt  to  communicate 
disease  to  chinch  bugs  in  the  field  by  artificial 
cultures  or  in  any  other  way,  and  hence  can- 
not be  said  to  have  failed  in  this  experiment. 
My  experimental  work  with  diseases  of  this 
insect  has  been  hitherto  limited  to  the  lab- 
oratory, where  the  results  have  been  various, 
but  on  the  whole  very  interesting  and  sugges- 
tive. Professor  Snow  is  certainly  entitled  to 
-great  credit  for  his  systematic  and  persistent 
experiments  with  the  transfer  of  the  chinch- 
bug  diseases  by  the  method  of  contagion. 
The  other  field  is  as  yet  practically  un- 
worked.  5.  A.  Forbes. 

PROCEEDINGS   OF   SOCIETIES. 

CAMBRIDGE    ENTOMOLOGICAL     CLUB. 

II  December  1891. — The  i66th  meeting 
of  the  club  was  held  at  156  Brattle  St.  Mr. 
S.  Henshaw  was  chosen  chairman. 

Mr.  A.  P.  Morse  recorded  the  capture  of 
Melanoplus  minor  at  Sherburne  and  Welles- 
ley  in  this  State  and  at  North  Conway, 
N.  H.  According  to  Mr.  Scudder  this  spe- 
cies has  not  been  previously  recorded  from 
New  England. 

Mr.  S.  H.  Scudder  showed  some  plates  he 
had  recently  received  from  Mr.  W.  11.  Ed- 
wards of  the  larvae  oi  PapUio  xolicaon  and  of 
the  various  stages  of  Oeneii  ukUri.  This 
led  to  some  discusssion  of  the  distribution  of 


the   species   of  Oeneis   and   of   some    other 
boreal  and  alpine  insects. 

Mr.  S.  H.  Scudder  remarked  that  in  con- 
sequence of  the  statement  in  his  Butterflies 
of  New  England  (p.  724-725)  of  the  possi- 
bility of  the  occurrence  of  fleshy  filaments  in 
the  earliest  stages  of  the  larva  of  Anosia 
flexippus  on  the  second  abdominal  segment 
comparable  to  those  occurring  on  this  seg. 
ment  in  Taaitia  herenice  or  on  the  eighth  ab- 
dominal segment  in  both  species,  he  had  made 
a  very  careful  examination  of  living  specimens 
in  the  first  and  second  larval  stages  and  found 
that  neither  on  the  second  abdominal  nor  on 
the  third  thoracic  segment  (where  filaments 
occur  in  other  genera  of  the  subfamily)  could 
any  trace  of  them  be  found. 

Mr.  Scudder  also  called  attention  to  a  new 
illustration  of  the  effect  of  climate  on  the 
development  of  butterflies  in  some  experi- 
ments made  with  Oeneis  semidea.  Out  of  a 
lot  of  eggs  laid  July  20-25,  and  widely  dis- 
tributed, the  first  young  caterpillars  moulted 
in  West  Virginia  on  August  15;  by  August 
27  two  more  had  changed,  together  with  one 
in  Philadelphia,  and  on  September  5,  one 
had  moulted  in  West  Virginia  for  the  second 
time.  In  Cambridge,  however,  the  single  sur- 
viving larva  was  still  in  the  first  stage  on 
Sept.  II,  and  the  same  was  true  at  Ottawa  as 
late  as  Sept.  4,  at  about  which  time  one  passed 
the  first  moult,  and  another  early  in  October. 

He  then  exhibited  some  interesting  new 
species  of  Orthoptera  lately  received  from 
Mr.  Blatchley,  from  Vigo  County,  Indiana. 

Some  discussion  followed  with  regard  to 
the  gypsy  moth  (^Ocneria  dispar).  Mr.  S. 
Henshaw  stated  that  the  larvae  of  this  spe- 
cies are  gregarious  in  Europe,  while  in  this 
country  they  scatter  soon  after  hatching. 

Mr.  Scudder  showed  a  monograph  of  the 
trees  which  furnished  the  amber  of  the  Bal- 
tic, by  Conwentz,  which  contained  notes  on 
the  diseases  of  these  trees  as  caused  bv  in- 
sects.  The  work  is  illustrated  by  excellent 
plates,  and  the  borings  of  a  beetle  referred 
to  Anthaxia  and  of  a  fly  supposed  to  belong 
to  Sciara  are  figured. 
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PHALANGIDAE^ 

I  am  preparing  a  monograph  of  the  Phalan- 
gidae  of  North  America  and  will  be  glad  to  get 
specimens  from  any  locality.  Will  identify  and  re- 
turn any  sent.  Specimens  from  the  Northwest, 
Southwest,  and  the  Pacific  coast  especially  desired, 

CLARENCE  M.  WEED, 
Hanover,  N.  H. 


TACI/IXIDAE   WANTED. 
Named  or  unnamed  Tachinidae  wanted    in    ex- 
change, or  for  study,  from  any  part  of  North  America 
including  Mexico  and  the  West  Indies. 

C.  H.  TYLER  TOWNSEND, 

Las  Cruces,  New  Mexico. 
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CONCEEINING   THE   **BLOOD.TISSUE"   OF  THE  INSECTA.— III. 


BY   WILLIAM   MORTON   WHEELER,    WORCESTER,    MASS. 


Rhynchota.  As  representative  of 
the  Phytophthires  the  just-born  young 
of  a  wax-secreting  Aphid,  which  in- 
fests the  alder,  were  studied.  In  sec- 
tions the  whole  body-cavity  was  found 
to  be  filled  with  a  reticulate  fat-body, 
the  nuclei  of  which  measure  only  3.5  I*. 
The  oenocytes  are  scattered  here  and 
there  throughout  the  reticulum  appar- 
ently without  any  definite  arrangement. 
They  are  large,  brownish,  opaque  cells 
with  sharp  contour.  The  cytoplasm 
measures  12-181^;  the  nucleus  5- 
55 1*.  They  seem  to  have  no  morpho- 
logical connection  with  the  fat-body  but 
to  be  merely  slung  in  its  meshes.  The 
nuclei  stain  deeply  and  present  the  typi- 
cal finely  wound  chromatin  skein.  Some 
of  the  scattered  cells  were  found  in  the 
three  thoracic  segments,  whither  they 
had  probably  migrated  during  embry- 
onic life  from  the  pleural  walls  of  the 
abdomen.  In  the  prothorax  only  two 
oenocytes  were  found  and  these  were 
placed  symmetrically  one  on  either 
side  in  the  pleurae. 

In  the  mature  embryo  of  Ranatra 
fusca  oenocyte-clusters  occur  in  five  of 
the  abdominal  segments.  They  are 
huge  yellow  cells  with  nuclei  rich  in 
chromatin  and  are  lodged  in  niche-like 
depressions  of  the  pleural  hypodermis. 


My  observations  on  the  oenocytes  of 
Zaitha  fluminea  are  limited  to  a  stage 
of  the  embryo  immediately  preceding 
revolution.  I  find  in  the  abdomen,  just 
outside  the  appendages  and  stigmata,  a 
series  of  thickenings  which  foreshadow 
the  compressed  pleural  rim  of  the  larva 
and  imago.  The  pair  of  these  thicken- 
ings in  the  first  abdominal  segment 
develop  excessively,  bulging  out  con- 
spicuously beyond  the  niveau  of  the 
other  thickenings,  so  that,  had  I  not 
observed  that  the  pleuropodia  are 
invaginate  in  this  form  and  did  not  their 
tufted  secretion  show  clearly  in  the  very 
same  segment,  I  should  have  supposed 
that  I  had  found  a  pair  of  evaginate 
knob-like  appendages.  Sections  show 
that  the  greater  development  of  the 
first  pair  of  abdominal  thickenings  is 
due  to  excessive  proliferation  of  the 
hypodermal  cells  to  form  a  solid  succu- 
lent mass — the  oenocytes.  So  many  of 
the  hypodermal  elements  are  here  con- 
verted into  oenocytes,  that  only  a  few 
flattened  and  attenuated  cells  remain  to 
cover  the  mass  externally.  From  the 
surface  the  oenocytes  may  be  seen  shin- 
ing through  this  thin  covering  and  this 
heightens  the  resemblance  of  the  two 
swellings  to  the  pleuropodia  of  such 
forms  as  Blatta  and  Xiphidium.     The 
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pleural  thickenings  of  the  second  ab- 
dominal segment  are  also  more  pro- 
nounced than  those  of  the  succeeding 
segments  but  much  smaller  than  the 
first  pair.  I  could  not  make  out  that 
they  gave  rise  to  oenocytes.  As  I  had 
no  material  of  the  later  stages  I  was 
prevented  from  following  the  develop- 
ment of  these  organs  further.  It  is  pos- 
sible that  there  are  in  the  adult  several 
pairs  of  oenocyte  clusters  as  in  other 
insects  and  that  they  develop  from  be- 
fore backwards  so  that  the  stage  which 
I  studied  may  have  shown  only  the 
formation  of  the  first  pair  of  anlagen. 
It  seems  to  me  more  probable,  how- 
ever, that  Zaitha  develops  only  one 
pair  of  clusters  and  that  the  others  have 
atrophied  to  such  an  extent  as  no  longer 
to  appear  during  ontogeny. 

Neuroptera.  In  the  just-hatched 
larvae  of  Stalls  Infumata  a  few  oeno- 
cytes were  found  as  large  clear  cells 
sticking  in  the  pleural  hypodermis  be- 
tween the  insertions  of  the  tergo-sternal 
muscles. 

Trichoptkra.  Specimens  of  the 
larvae  of  an  unidentified  Phryganeid 
were  torn  open  in  normal  salt-solution 
and  examined  fresh  or  afler  treatment 
with  methyl-green  osmo-acetic  mix- 
ture. In  fresh  preparations  the  gigantic 
oenocytes  (Fig.  i.)  are  yellow,  more  or 
less  rounded,  and  often  provided  with 
delicate  processes  which  are  attached  to 
the  tracheal  hypodermis.  The  cyto- 
plasm is  usually  finely  granular ;  the 
chromatic  skein  of  the  nucleus  is  dis- 
tinctly discernible  in  the  unstained  cell. 
Methyl  green  stains  both  cytoplasm  and 


nucleus  deeply  and  of  about  the  same 
hue.  This  reagent,  of  course,  accentu- 
ates the  chromatic  skein.  There  are  no 
nucleoli. 

In  some  of  the  larvae  all  the  oeno- 
cytes contain  vacuoles.  These  are  ar- 
ranged in  a  broad  band  surrounding  the 
nucleus  midway  between  the  nuclear 
and  cytoplasmic  walls.  These  vacuoles 
are  but  slightly  refractive  and  are  not 
fat-globules.  This  condition  of  the 
oenocytes  was  found  in  a  number  of 
larvae  and,  I  believe,  represents  a  nor- 
mal physiological  state.  Wielowiejski 
has  made  a  similar  observation.  One  is 
reminded  of  certain  gland-cells  which 
store  up  vacuoles  of  a  specific  substance 
in  their  cytoplasm,  preparatory  to  se- 
cretion. 

One  of  the  facts  brought  out  by 
measurements  of  Xiphidium,  viz :  the 
gradual  growth  of  the  oenocytes  with 
the  growth  of  the  insect,  was  again 
clearly  shown  in  the  larvae  of  this 
Phryganeid.  Different  stages  gave  the 
following  measurements. 

Cytoplasm .  Nucleus. 

1.  Larva  just  hatched,         I2.0|i  4-6|i 

2.  Larva  13  mm.  long,        40.8 |i  15*6 1& 

3.  Larva  17  mm.  long,        62.8  |ji  20.3  |& 

4.  Larva  25  mm.  long,      103.7 1&  39-51^ 

5.  Larva  30mm.   long,  {  ;37- ^  }    [^^^^~] 

Here  the  cytoplasm  increases  from 
I  2.- 166.8  I*,  while  the  nucleus  grows 
from  4.6  -  74  »*,  so  that  the  latter 
undergoes  a  slightly  greater  relative 
increase  in  size.  In  Xiphidium  we 
found  the  converse  to  hold  good. 

Coleoptera.      The     oenocytes     of 
Photurts  pennsylvantca    (imago)  are 
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of  huge  dimensions  like  those  of  the 
Trichopteran  described  above ;  their  cy- 
toplasm measuring  1 18.5  -  185. 1^  across, 
while  their  nuclei  range  from  33.5- 
60.  i&.  The  cells  are  disposed  in  loose 
clusters  in  the  pleural  region  of  the  ab- 
domen and  resemble  their  homologues 
in  European  Lampyrids. 

In  some  Malacodermata  Wielowiejski 
distinguished  three  different  varieties  of 
oenocytes  according  to  size.  In  the 
Lampyrids  he  found  only  those  of  me- 
dium size  —  corresponding  to  the  sec- 
ond variety  of  other  Malacodermata,  and 
suggests  that  in  the  fire-flies  the  "kleine 
oenocyten"  (third  variety)  may  be 
converted  into  the  photogenetic  organ. 
It  is  clear  that  if  the  '*kleine  oenocy- 
ten" are  true  oenocytes  and  if,  more- 
over, Wielowiejski's  suggestion  is  well 
founded,  the  photogenetic  organs  of  the 
Lampyridae  must  be  ectodermal  struct- 
ures. If  on  the  other  hand  these  inter- 
esting structures  originate  from  the  fat- 
body,  as  is  usually  maintained,  they 
must  be  mesodermal. 

In  Photuris  pennsylvanica  the  two 
layers  of  the  light-organ  consist  of  cells 
which  closely  resemble  the  elements  of 
the  fat-body  proper.  The  cells  consti- 
tuting the  inner  layer  have  the  same  size 
and  much  the  same  appearance;  their 
nuclei  do  not  differ  from  those  of  the 
fat-body ;  in  the  outer  layer,  which  is 
more  especially  concerned  with  the 
photogenetic  function,  the  cytoplasm  is, 
of  course,  considerably  altered,  but  the 
nuclei  are  indistinguishable  in  every 
particular  from  those  of  the  fat-cells. 
The  resemblance  between  the  fat-body 


and  the  light-organ  is  so  great  that  I  do 
not  doubt  their  genetic  relationship 
though  I  have  not  studied  the  devel- 
opment. 

Lbpidoptkra.  Few  insects  appear 
to  be  better  adapted  for  tracing  out  the 
origin  of  the  oenocytes  than  the  Lepi- 
doptera.  This  is  especially  true  of  the 
larger  Bombycid  moths.  That  the  seg- 
mental cell-clusters  arise  by  delamina- 
tion  from  the  ectoderm  was  conclu- 
sively made  out  in  the  embryos  of 
Platysamia  cecropia  and  Telea  poly- 
phemus.  Each  cluster  is  several  cell- 
layers  in  thickness  and  lies  just  behind 
and  a  little  ventrad  to  an  abdominal 
stigma.  The  succulent  cells  constituting 
the  cluster  are  at  first  polygonal  from 
mutual  pressure,  but  as  the  time  for 
hatching  approaches,  they  become 
rounder  and  more  loosely  united.  I 
have  not  traced  them  through  the  larval 
stages  and  merely  record  these  frag- 
mentary observations  because  they  com- 
pletely confirm  Tichomiroff's  and 
Graber*s  observations  on  the  origin  of 
the  oenocytes  from  the  ectoderm. 

DiPTERA.  Oenocytes  probably  occur 
throughout  this  order.  To  the  families 
in  which  they  were  found  by  Wielo- 
wiejski (Chironomidae,  Tipulidae,  Culi- 
cidae,  Tabanidae,  Syrphidae,  Muscidae, 
Pupipara)  I  would  add  two  others 
(Cecidomyidae  and  Simulidae). 

In  the  larvae  of  Cecidotnyia  ant  en- 
nariae  beautiful  large  oenocytes  occur 
in  metameric  clusters,  each  of  which 
consists  of  about  five  cells.  These 
seem  not  to  be  so  regularly  arranged  as 
the  oenocytes  of  Chironomus  (Wielo- 
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wiejski) .  One  cell  of  each  cluster  is  situ- 
ated at  some  distance  from  the  others 
but  dorsad  and  not  cephalad  as  in  Chir- 
onomus.  The  cells  measure  45.-75.  |& ; 
their  nuclei  15.  i^.  They  are  round  or 
slightly  oval,  and  flattened  in  the  same 
direction  as  the  hypodermis,  in  niche- 
like excavations  of  which  they  lie. 

In  the  young  pupa  they  lose  their 
connection  with  the  hypodermis,  be- 
come spheroidal  and  vacuolated  and 
their  nuclei  decrease  in  size.  1  have 
failed  to  find  any  traces  of  oenocyces  in 
the  mature  pupa  and  imago. 

In  the  larva  of  Simulia  the  oenocytes 
resemble  those  of  Cecidomyia. 

The  above  insects  belonging  to  many 
of  the  natural  orders  were  also  studied 
with  a  view  to  establishing  the  origin  of 
the  blood-corpuscles  but  my  results  were 
purely  negative.  I  saw  nothing  to  sup- 
port Schaeffer's  view*  that  the  corpus- 
cles arise  from  the  fat-body.  Such  an 
origin  is  improbable  d  priori  inasmuch 
as  the  cells  composing  the  corpus  ad- 
iposum  are  specialized  for  storing  up 
fat  and  urates.  That  fat-globules  and 
urates  in  the  blood-corpuscles  do  not 
prove  a  genetic  but  only  a  physiological 
relationship  between  the  fat-body  and 
the  blood  is  obvious  if  we  stop  to  ask  the 
question  :  How  do  the  fat  and  urate  in- 
clusions reach  the  fat-body?  It  is  most 
natural  to  suppose  that  they  are  trans- 
ported thither  by  the  blood-corpuscles. 
That  the  reverse  may  frequently  be  the 
case,  viz  :  that  the  blood-phagocytes  may 


*Beitrage  zurhistologie  der  insckten.  II.  Ueber  blut- 
bildung^sheerde  bei  insectenlarven.  Sprengel's  Zool. 
Jahrb.,  3  bd.  heft  4.  1SS9. 


receive  their  fat-globules  from  the  fat- 
body  and  carry  them  to  other  parts  of 
the  organism  to  be  utilized  in  the  meta- 
bolic processes  which  are  continually 
taking  place,  is,  I  admit,  quite  as 
probable.  But  neither  of  these  pro- 
cesses throws  any  light  on  the  origin  of 
the  blood-corpuscles  themselves. 

In  the  embryo  the  blood-corpuscles 
probably  arise  from  undiflerentiated 
mesoderm ic  tissue.  They  are  often 
found  in  different  stages  of  caryokinesis 
and  I  can  see  nothing  improbable  in  the 
supposition  that  they  may  continue  to 
multiply  throughout  postembryonic  life. 
It  is  also  probable  that  mesoderm  ic  cell- 
masses  of  an  undifferentiated  nature, 
associated  for  obvious  physiological 
reasons  with  the  fat- body,  may  function 
as  haematogenic  centres  during  the 
larval  stages.  For  all  his  figures  and 
descriptions  prove  to  the  contrary, 
Schaeffer's  "blutbildungsheerde"  may 
be  such  undifferentiated  mesoderm- 
masses  and  not  portions  of  the  true  fat- 
body  at  all. 

In  this  connection  I  may  mention  a 
very  interesting  organ  which  I  have  re- 
cently found  in  embryos  of  Blatta  and 
Xiphidiuni  and  which  appears  to  have 
some  physiological  connection  with  the 
other  members  of  the  "  blutgewebe." 
This  is  a  large  v-shaped  mass  of  cells 
situated  just  beneath  and  attached  to 
the  inner  end  of  the  oesophagus  (stom- 
odaeum)  where  the  two  entodermic 
strands  diverge.  This  cell  mass  lies 
almost  wholly  in  the  trito-cerebral 
(second  antennary?)  segment  and,  I  be- 
lieve, represents  a    modification    of  the 
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greater    portion   of    the   mesoderm    of 
the  segment,  though  this  is  difficult  to 
decide.      It  is   apparently   the   earliest 
organ  to  diflerentiate  from  the  walls  of 
the  coelomic  sacs.      Its   cells,   at   first 
wedge-shaped,    gradually    increase    in 
size,  become  rounded  and  highly  vac- 
uolated and  resemble  the  fat-bodv  ele- 
ments,  from  which  they  may,  neverthe- 
less, always  be  distinguished   by  their 
peculiar  yellow  tint.      I   have    traced 
the  organ,  which  is  a  deBnite  circum- 
scribed structure,  and  which  I  call,  for 
the  present,  the  suboesophageal  body, 
through    the    embryo    into    the    larva, 
where     it     disintegrates     and      finally 
disappears.     I   regard    it   therefore,    aS 
a   truly  embryonic    and    early     larval 
structure,  quite  distinct,  at  least  physio- 
logically, from  the  fat-body.     Its  func- 
tion is  very  doubtful.     If  the  trito-cere- 
bral    segment   is  homologous  with  the 
second  antennary  segment  of  the  Crus- 
tacea and  if,  moreover,  the  suboesopha- 
geal   body    really   develops    from     the 
mesoderm,  it  may  be  the  homologue  of 
the    *'  green-gland  "  and    consequently 
nephridial  in  its  nature. 

Reserving  a  general  consideration  of 
the  ''blood-tissue"  for  future  publi- 
cation, I  here  conclude  with  a  brief 
summary  of  the  points  brought  out  in 
the  foregoing  paragraphs :  — 

(i)  The  fat-body  of  the  Insecta  is 
derived  from  the  mesoderm — being  a  dif- 
ferentiation of  portions  of  the  coelomic 
walls  and  therefore  metameric  in 
origin. 

(2)  The  oenocytes  are  derived  by 
delamination  or  immigration   from   the 


ectoderm,  just  caudad  to  the  tracheal 
involutions.  They  are  also  metameric 
organs. 

(3)  They  are  limited  to  the  eight 
trachigerous  abdominal  segments. 

(4)  They  appear  to  be  restricted  ta 
the  Pterygota,  in  all  the  members  of 
which  group  they  probably  occur. 

(5)  They  give  rise  neither  to  the 
fat-body  nor  to  the  blood  but  represent 
organs  sui  generis, 

(6)  After  their  differentiation  from 
the  primitive  ectoderm  they  never  di- 
vide but  gradually  increase  in  size. 

(7)  The  blood-corpuscles  of  these 
insecta  appear  to  arise  early  in  em- 
bryonic life  and  perhaps  also  in  post- 
embryonic  life  from  undifferentiated 
mesoderm  cells.  The  evidence  of  the 
derivation  of  the  blood-corpuscles  from 
the  fat-body  as  such  is  unsatisfactory. 

(8)  The  suboesophageal  body^ 
arises  in  the  trito-cerebral  segment  ap-^ 
parently  from  the  mesoderm.  Though 
it  resembles  the  fat-body  it  must  be  re- 
garded as  a  distinct  organ.  It  disap- 
pears during  larval  life. 

Clark  University,  Dec.  22,  1891.* 


*Since  the  above  article  was  written  and  sent  to- 
" Psyche,"  I  have  rtrceived  two  publications  bearing 
on  the  origin  of  the  fat>body  in  the  insect  embryo.  The 
first  is  an  account  published  in  the  second  part  of  Kor- 
schelt  and  Heider's  Lehrbuch  der  vergleichenden  ent- 
wicklungsf^eschichte  der  wirbellosen  thiere,  of  Hey- 
mons' studies  on  Phyllodromia  germanica.  Soon  after- 
wards Dr.  Heymons  kindly  sent  ine  a  copy  of  his  in. 
teresting  paper  (Die  entwicklung:  der  weiblichen  ges- 
'chlechtsorgane  von  Phyllodromia  (Blatta)  germanica 
L.  Zeitschr.  f.  wiss.  zool.  LI  1 1.  3. 1S91,  p.  454-536)  the 
lucid  illustrations  of  which  show  essentially  the  same 
method  of  origin  for  the  fa^body  as  fig.  3  in  my  plate. 
He  finds,  also,  that  other  portions  of  the  coelomic  wall 
may  contribute  to  the  formation  of  the  corpus  adiposum.) 
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Explanation  of  Plate  7. 

Fig.  I.  Cluster  of  oenocytes  from  a 
nearly  mature  Phryganeid  larva.  c;, 
oenocytes  ;  /,  large  tracheal  branch  ;  //, 
smaller  tracheal  ramifications;  h^  tra- 
cheal hypodermis. 

Fig.  2.  A  nearly  mature  embryo  of 
Xiphidium  ensiferum,  00^  oenocyte 
clusters  seen  from  the  surface  through 
the  integument;  a,  pleuropodium  of  the 
right  side  (appendage  of  the  first  ab- 
dominal segment)  ;  5,  styli  (belonging 
to  the  ninth  abdominal  segment ;  the 
specimen   being  a  male)  ;  c,  cerci. 

Fig.  3.  Part  of  a  transverse  section 
through  the  first  abdominal  segment  of 


a  young  embryo  of  Blatta  (  PhyUodro- 
mid)  germanica,  v^  pleural  ectoderm  ; 
o^  oenocytes ;  a,  pleuropodium ;  /,  coel- 
omic  cavity ;  u^  entoderm  ;  w,  nerve- 
cord  ;  tf,  fat-body;  b^  blood-corpuscle; 
(/,  diverticulum  of  the  coelomic  wall, 
which  in  appendage-bearing  segments 
becomes  converted  into  the  limb-muscu- 
lature but   in   this  segment  atrophies. 

Fig.  4.  Part  of  a  transverse  section 
through  one  of  the  abdominal  segments 
of  a  Blasturus  nymph;  o,  oenocytes; 
hh^  hypodermal  cells ;  r,  chitinous  cu- 
ticle ;  ee^  fat-body ;  bb^  blood-corpus- 
cles ;  w,  tergo-sternal  muscles ;  «, 
muscles  in  cross-section. 


TACHINID   PARASITE  OF  EUCATERVA  VARIARIA  GROTE,  AND 

OTHER  NOTEvS. 


BY  C.  H.  TVLKR  TOWNSEND,  LAS  CRUCES,  N.  MEX, 


Along  the  arroyos  on  the  mesa-lands, 
and  near  the  bases  of  mountain  ranges, 
in  southern  New  Mexico,  may  be  found 
growing  large  tree-like  shrubs,  with 
willow-like  leaves,  and  bearing  in  spring 
numbers  of  rather  large  pink  flowers, 
which  are  followed  by  catalpa-like  seed- 
pods.  This  is  known  to  botanists  as 
Chilopsis  saligna,^  In  August  these 
shrubs  are  well  stocked  with  the  co- 
coons of  a  moth,  Eucaterva  variaria 
Grote,  the  larvae  of  which  feed  upon 
the  leaves.  The  identification  was  made 
by  Dr.  Henry  Skinner,  to  whom  I  sent 
a  specimen  of  the  moth.  The  cocoons 
are  very  lightly   spun  of  silk,  binding 


•  I  am  indebted  to  Professor  E.  O.  Wooton,  of  the 
New  Mexico  Agricultural  College,  for  the  name. 


the  leaves  together  to  form  a  part  of 
them,  and  are  formed  on  the  terminal 
shoots.  From  one  of  these  cocoons, 
there  issued,  about  the  4th  or  5th  of 
September,  a  $  specimen  of  a  Tachi- 
nid,  which  I  can  in  no  way  distinguish 
from  the  $  of  Hyphantrophaga  hy- 
phantriae  Twns.  The  parasite  issued 
without  going  into  earth,  as  there  was 
none  of  the  latter  in  the  jar  in  which 
the  cocoons  were  placed,  but  came 
directly  from  the  cocoon  of  the  moth, 
in  which,  if  I  remember  rightly,  the 
puparium  of  the  Tachinid  was  found. 
This  is  quite  a  different  habit  from  that 
possessed  by  those  members  of  the  same 
species  which  parasitize  the  Fall  web- 
worm  ;    perhaps   the    latter    individuals 
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emerge  from  the  earth  solely  because  the 
Hyphantria  cocoons  are  placed  therein, 
though  I  have  found  the  puparium 
separate  from  the  cocoon  in  the  earth. 
Mr.  Harrison  G.  Dyar,  to  whom  1 
sent  one  of  the  Eucaterva  cocoons  from 
which  the  moth  had  emerged,  wrote  me 
as  follows  concerning  two  Tachinid 
eggs  which  he  found  within  it,  and 
which  are  doubtless  those  of  the  above 
species : 

"There  were  two  eggs  ofTachina  upon  the 
cast  skin  contained  in  the  cocoon,  and  both 
had  hatched  but  apparently  had  failed  to 
enter  the  larva.  Probably  they  are  eggs  of 
the  species  of  Tachina  you  have  bred  from 
the  cocoons.  They  are  elliptic  ovate  in  out- 
line, flat  below  and  rounded  above,  smooth 
shining  white.  Under  the  microscope,  they 
appear  very  faintly  divided  into  minute  hex- 
agonal or  circular  areas.  Length  0.6  mm., 
width  0.3  mm. 

**The  larvae  had  hatched  by  breaking  a 
piece  off  of  the  pointed  end.  The  eggs  had 
been  placed  upon  the  body  of  the  caterpillar, 
not  on  the  head." 

Aleigenia  webs  ten'  Twns.,  Can. 
cntom.,  xxiii,  206.  This  species  was 
recorded  as  bred  from  a  chrysalis. 
Professor  Webster  sent  me  a  portion  of 
the  chrysalis,  and  it  has  since  been 
determined,  by  Dr.  Henry  Skinner,  as 
belonging   to    Pyrameis  cardui.     Re- 


garding the  generic  position  of  this 
Tachinid,  it  does  not  belong  in  Mei- 
genia.  The  best  place  to  which  I  can, 
with  my  present  knowlege,  relegate  it, 
is  in  the  genus  Prospherysa  v.  d.  W. 
Dr.  Brauer,  in  a  letter  to  me,  has  re- 
ferred it  with  a  query  to  Achaetoneura. 
Phorocera  {Meiffenia)  promiscua 
Twns.  should  perhaps  be  referred  to 
the  same  genus  as  the  preceding.  It  is 
indicated  by  Brauer  in  litt.  as  belong- 
ing either  to  Achaetoneura  or  Proso- 
paea.  If  these  genera  can  be  used,  it 
will  be  well  to  recognize  them. 

Tachina  clisiocampae  Twns.  is  re- 
ferred by  Brauer  in  litt.  to  Eutachina. 
This  I  do  not  approve  of,  as  there  is  no 
necessity  for  the  creation  of  the  new 
genus  Eutachina  to  contain  the  forms 
referred  to  Tachina  sensu  stricto. 

I  would  like  also  here  to  make  a  note 
of  the  fact  that  Dr.  Brauer  informs  me 
by  letter,  as  also  in  a  note  of  his  in  the 
Sitzungsber.  k.  k.  zool.-bot.  gesellsch. 
Wien,of  May,  1891,  that  he  first  called 
attention  to  the  relationship  of  the  Oes- 
tridae  with  the  Muscidae  in  1858,  in  the 
Verb,  zool.-bot.  gesellsch.  I  wish, 
therefore,  to  correct  my  statement  in 
the  Proc.  ent.  soc.  Washn.  ii,  90,  that 
this  view  was  first  advanced  by  Loew. 


THE  LARVA  OF  SARROTHRIPA  REVEYANA. 


BY    HARRISON    G.    DYAR,  YOSEMITE,  CAL, 


The  larva  of  this  species  occurred  season  in  August  and  I  obtained  them 
abundantly  on  poplar  at  Yosemite,  Cal.,  at  this  time  in  1889  and  1891.  When 
in  July.     The  moths  emerged  the  same      I  first  noticed  the  larvae  living  grega- 
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riously  under  their  silken  web  on  the 
fresh  terminal  leaves  of  new  shoots,  I 
supposed  them  to  be  Tortricid  larvae, 
and  came  near  neglecting  to  rear  them. 
A  large  proportion  of  the  new  shoots 
of  the  poplar  {Populus  balsamiferd) 
in  the  valley  were  infested  with  these 
larvae. 

I  have  not  seen  any  record  of  the 
occurrence  of  this  species  in  the  United 
States,  except  that  the  name  is  given  in 
Hy.  Edwards's  Catalogue  of  transforma- 
tions of  North  American  Lepidoptera 
with  three  references  to  European 
authors.  I  have  been  enabled  to  deter- 
mine these  moths  to  belong  to  the  Eu- 
ropean species  from  some  figures  which 
my  sister,  Mrs.  S.  Knopf,  kindly  made 
for  me  at  Paris,  France. 

I  believe  that  there  are  five  larval 
stages,  but  I  have  not  observed  them  in 
sequence  and  1  have  not  seen  the  ^%%' 

Sarrothripa  reveyana  S.  V. 

Egg.    Not  observed. 

First  larval  stage.  Head  rounded,  partly 
retracted  under  joint  2,  furnished  with  a  few 
hairs;  width  0.4  mm.  Body  apparently  like 
that  of  the  mature  larva;  a  few  hairs. 
(Described  from  a  dead  discolored  speci- 
men.) 

Second  stage.  Like  the  mature  larva  ex- 
cept in  size;  pale  yellowish  green,  smooth; 
hairs  whitish,  curling  backward.  Width  of 
head  0.6  mm. 

Third  stage.  Only  the  cast  head-case  was 
observed ;  width  0.9  mm. 

Fourth  stage.  Width  of  cast  head-case, 
1.2  mm. 

Fifth  stage.     Head  round,  pale  greenish, 


not  shiny;  ocelli  black,  mouth  white,  jawv 
brown;  a  few  hairs;  width  1.8  mm.  Body 
cylindrical,  folded  between  the  segments, 
tapering  slightly  from  the  middle  to  the  ex- 
tremities; feet  normal.  Hairs  few,  fine  and 
long,  white,  growing  from  the  skin,  there 
being  no  warts  nor  tubercles  perceptible  even 
with  a  glass,  but  the  single  hairs  are  ar~ 
ranged  in  the  same  manner  as  the  warts  of 
the  Arctiidae ;  row  4  is  just  below  the  stig- 
matal  line  and  the  hairs  each  a  little  back  of 
a  spiracle;  5  anteriorly  and  6  posteriorly  on 
the  segments  in  the  subventral  space,  and 
7  consists  of  four  small  hairs  on  the  venter 
of  the  legless  segments.  Body  velvety  yel- 
lowish green,  subtranslucent,  the  dorsal  ves- 
sel darker;  a  very  faint  yellowish  stigmatal 
line ;  feet  tipped  with  brown ;  spiracles  mi** 
nute,  ocherous.  The  larvae  live  gregari- 
ously or,  more  rarely,  singly  under  a  silken 
web  spun  on  the  upper  side  of  a  tender  leaf 
some  distance  above  the  surface.  They  will 
not  eat  the  old  hard  leaves. 

Cocoon.  Composed  entirely  of  white 
opaque  silk  and  spun  between  two  leaves  or  in 
some  other  place  that  will  furnish  the  nec- 
essary support  for  the  first  vertical  threads  a- 
gainst  which  the  cocoon  is  built.  It  recalls  in 
shape  the  cocoon  o(  Nola  trinotata^  hut  con- 
tains no  bark  and  is  larger  and  thicker.  The 
base  is  flat,  the  sides  nearly  straight,  and  one 
end  is  pointed  above,  from  which  the  top 
slightly  tapers  to  the  other  end.  The  end  be- 
low the  point  opens  like  a  pair  of  vertical 
doors  for  the  emergence  of  the  moth. 

Pupa.  Cylindrical,  thorax  rounded,  ab- 
domen only  very  slightly  tapering,  the  last 
segments  rounded;  cremaster none.  Smooth, 
pale  whitish  with  a  brown  tinge  and  a  broad 
dark  brown  dorsal  shade  running  the  whole 
length.     Length,  10  mm. ;  width,  3  mm. 

Food  plants.  Poplar  (Populus)  and  wil- 
low (Salix). 

Larvae  from  Mariposa  Co.,  California. 


Note. — A  study  of  California  butterflies 
and  especially  their  comparison  with  those 
of  Eastern  America  and  Europe  leads  S.  H. 


Scudder  in  the  Overland  monthly  for  April 
to  claim  that  the  highest  type  of  human  civ- 
Mization  is  to  arise  on  the  Pacific  coast. 
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Synonymy  of  butterfly  parasites. — 
A  critical  study  of  the  American  Apantelet 
parasitic  upon  butterflies  convinces  me  that 
there  are  but  four  species  instead  of  the  six- 
teen described  hy  Prof.  Riley  in  Mr  Scud- 
der's  Butterflies  of  the  eastern  U.  S.  These 
are  A.  megathymi  (ovipositor  long,  stigma 
white),  A.  carpatus  (ovipositor  long,  stigma 
dark),  A.  casnianus  (ovipositor  concealed, 
two  deep  diverging  grooves  forming  a  tri- 
angle on  disk  of  second  segment),  and  A. 
glomeratus  (ovipositor  concealed,  no  triangle 
on  disk  of  second  segment). 

A.  Edwardsit\  emarginatus  {jtnsiger  Say) 
are  synonyms  oi A.  carpatus  Say;  the  others 
are  synonyms  of  A.  glomeraius;  A.  ikeclae 
is  a  well  marked  variety  of  A.  glomeraius 
Linn.  Wm,  Hampton  Pation, 

Entomological  notes.  —  It  is  stated  in 
Science  that  the  friends  of  the  late  Henry 
Edwards  have  subscribed  $10,000  and  the 
American  Museum  of  Natural  History 
$5,000  for  the  purchase  of  his  entomo- 
logical collection,  consisting  of  more 
than  350,000  specimens,  and  this  scientific 
treasure  goes  to  the  American  Museum. 
This  enterprise  has  been  carried  through  by 
Mr.  A.  M.  Palmer,  and  other  theatrical 
friends  of  Mr.  Edwards. 

More  than  half  of  the  "Supplementary  ap- 
pendix'* Mr.  Whymper  has  recently  published 
to  his  travels  amongst  the  Great  Andes  is 
given  up  to  Coleoptera,  and  almost  the 
whole  of  it  to  insects  with  numerous  excellent 
woodcuts  engraved  by  Whymper  himself. 
The  introduction  by  the  late  H.  W.  Bates 
gives  a  coup  cVoeil  of  the  whole  collection 
mostly  made  over  9000  and  even  over  iiooo 
feet  above  the  sea,  and  shows  that  there  is 
no  trace  of  "any  distinct  element  of  a  north 
temperate  or  south  temperate  coleopterous 
fauna  on  the  Ecuadorian  Andes  ...  A  few 
genera  belonging  to  temperate  latitudes, 
though  not  found  in  the  tropical  lowlands, 
do  indeed  occur,  but  they  are  forms  of  almost 
world-wide  distribution  in  similar  climates, 
and  there  is  no  representative  of  the  numer- 


ous characteristic  snd  common  genera  of  the 
north  or  south.  Even  the  northern  genera 
more  or  less  abundantly  found  on  the  Mexi- 
can highlands  are  absent."  So,  too,  among 
the  butterflies,  '*the  genera  Erebia,  Chi«no* 
bas,  Parnassius,  Argynnis,  Epinephele,  and 
many  others,  to  highly  characteristic  of  the 
faunas  of  the  north  temperate  zone  or  Chili, 
or  both,  and  of  high  vertical  ranges,  are 
quite  absent.**  It  seems  to  Bates  a  fair  de- 
duction that  **no  distinct  traces  of  a  migra- 
tion during  the  lifetime  of  existfng  species 
from  north  to  south,  or  vice  versa,  along  the 
Andes,  have  as  yet  been  discovered  or  are 
now  likely  to  be  discovered.'* 

The  March  number  of  the  Entomologists' 
monthly  magazine  contains  an  interesting 
account  by  W.  W.  Smith  of  the  formation  of 
new  colonies  and  nests  by  two  species  of  New 
Zealand  ants  of  the  genus  Tetramorium. 
According  to  him  they  originate  by  the 
union  of  several  individuals  of  both  sexes  on 
sites  beneath  stones  among  the  roots  of 
plants  already  instinctively  selected  and  in- 
habited by  Aphides  and  Coccids,  which  serve- 
as  an  economic  basis  while  founding  their 
nests. 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE  ENTOMOLOGICAL  CLUB. 

8  Jan.,  1892.  The  167th  regular  meeting 
and  i6th  annual  meeting  (since  incorpora- 
tion) was  held  at  156  Brattle  Street.  Mr. 
J.  H.  Emerton  was  elected  chairman. 

The  annual  report  of  the  retiring  Secre- 
tary, Mr.  R.  Hayward,  was  read  and  ac- 
cepted. Mr.  S.  Henshaw,  the  retiring  Treas- 
urer, presented  his  annual  report  which  was 
accepted  subject  to  the  approval  of  the  audi- 
tors. The  retiring  librarian,  Mr.  S.  H. 
Scudder,  presented  a  verbal  report  of  the 
condition  of  the  Club  library  which  was  ac- 
cepted. 

The  election  of  officers  for  1892  being  next 
in  order  the  Club  proceeded  to  ballot,  and 
the  following  officers  were  declared  elected  : 
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President,  Rev.  W.J.  Holland,  of  Pittsburgh, 
Pa. ;  Secretary,  Roland  Hay  ward ;  Treasurer, 
Samuel  Henshaw;  Librarian,  Samuel  H. 
Scudder;  Members  at  large  of  Executive 
Committee,  J.  H.  Emerton  and  S.  H.  Scudder. 

The  Secretary  announced  that  the  address 
of  the  retiring  President  had  not  been  re- 
ceived. 

Voted  10  authorize  the  Treasurer  to  sell  the 
non-entomological  works  in  the  Club*s  library 
and  devote  the  proceeds  to  the  payment  of 
debts  incurred  in  the  publication  of  vol.  5  of 
Psyche. 

Mr.  S.  H.  Scudder  gave  a  brief  account  of 
his  studies  of  the  tertiary  Rhynchophora  of 
North  America  of  which  he  had  just  com- 
pleted a  monograph  for  the  U.  S.  geological 
survey. 

Mr.  J.  H.  Emerton  showed  drawings  of 
various  Thomisidae  and  remarked  briefly  on 
work  which  he  had  recently  been  doing  in 
this  family. 

Mr.  A.  P.  Morse  recorded  the  capture  of 
Mtlanoplus  Junius  Dodge  at  Jackson,  N.  H., 
Jay,  Vt.,  Montgomery,  Vt.,  and  North  Con- 
way, N.  H.,  from  July  3-30.  He  also  stated 
that  he  had  taken  a  specimen  of  Hesptro- 
iettix  viridis  at  Wellesley,  Mass. 

12  February  1892. — The  i68th  meeting  of 
theclub  was  held  at  156  Brattle  St.,  Mr.  S. 
Henshaw  in  the  chair.  Mr.  A.  P.  Morse  was 
chosen  secretary  pro  tempore. 

A  letter  from  Dr.  W.J.  Holland  was  read 
accepting  the  office  of  president  of  the  club 
for  the  ensuing  year.  It  was  voted  to  make 
Mr.  B.  Pickman  Mann  a  life-member  in  con- 
sideration of  his  striking  off  flfly  dollars  of 
the  indebtedness  due  him  on  account  of  vol. 
iv  of  Psyche. 

The  address  of  the  retiring  president,  Prof. 
F.  H.  Snow,  of  the  University  of  Kansas,  on 
**Experiment8  for  the  destruction  of  chinch 
bugs  by  infection",  was  read  by  Mr.  Scudder. 

Mr.  S.  H.  Scudder  exhibited  some  beetles 
from  Sonora,  Mexico,  of  the  genus  Caryoba- 
rus,  family  Bruchidae,  with  the  palm-seeds 
from  which  they  emerged.  Also,  with  criti- 
cal  remarks,    some   inflated    larvae    he    had 


recently  received   of  several   European   and 
Asiatic  butterflies. 

II  March,  1892  —  The  169th  meeting  was 
held  at  156  Brattle  St.,  Mr.  S.  H.  Scudder  in 
the  chair. 

In  showing  the  recent  additions  to  the 
library,  the  librarian  called  attention  to  a 
paper  by  Dr.  Urech  on  the  colors  of  the 
scales  of  butterflies  addressed  to  the  Club  by 
the  author,  the  address  being  written  '*  with 
the  decocted  wing  colors  in  butterflies  of 
Vanessa  urticae." 

Mr.  S.  H.  Scudder  exhibited  a  series  of 
about  500  specimens  of  the  Orthopteran 
genus  Hippiscus  which  had  served  as  the 
base  of  a  study  of  the  group  he  had  recently 
completed.  Saussure  in  1884  and  1888  had 
separated  two  groups  which  he  regarded  as 
genera,  Hippiscus  and  Xanthippus,  and  had 
placed  in  the  former  seven  species,  in  the 
latter  ten,  with  one  he  had  not  seen  in  an  un- 
certain position,  in  all  eighteen  species.  In 
this  revision  they  are  divided  into  three 
groups  regarded  as  subgenera,  Hippiscus 
with  eleven  species,  Ave  of  them  new;Sticht- 
hippus  (not  seen  by  Saussure)  with  two 
species,  both  of  them  new ;  and  Xanthippus 
with  twenty-five  species,  fifteen  of  them 
new;  in  all  thirty-eight  species.  Two  of 
Saussure's  species,  Hippiscus  ocelott  from 
Mexico  and  Xanthippus  lateritius  from 
Nevada,  not  seen,  are  included  in  these, 
some  few  changes  in  specific  nomenclature 
have  been  required,  and  one  species  provis- 
ionally placed  by  Saussure  in  Xanthippus  has 
been  removed  elsewhere ;  a  different  arrange- 
ment of  the  species  is  proposed,  particularly 
in  Hippiscus,  and  two  described  species 
not  seen   by  Saussure  are  definitely  placed. 

He  also  exhibited  some  blood-red  larvae 
about  5  mm.  long  brought  him  as  having 
been  sent  from  Berkshire  Co.  by  a  man  who 
thought  they  had  fallen  in  mvriads  with  the 
last  fall  of  snow.  They  appeared  to  be  of  a 
species  of  Sciara  or  allied  genus  of  flies,  and 
their  occurrence  in  midwinter,  full  grown  and 
living  on  the  surface  of  snow,  appeared  to 
be  new. 
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The  regular  meetings  of  the  Gub  are  now  held  at 
7.45  P.M.  on  the  second  Friday  of  each  month,  at 
No.  156  Brattle  St.  Entomologists  temporarily  in 
Boston  or  Cambridge  or  passing  through  either  dtf 
on  that  day  are  invited  to  be  present. 

A  very  few  complete  sets  of  the  first  five  volume 
of  PSYCHE  remain  to  be  sold  for  $35. 
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TACHINIDAE   WANTED. 
Named  or  unnamed  Tachinidae  wanted   in   ex* 
change,  or  for  study,  from  any  part  of  North  America 
including  Mexico  and  the  West  Indies. 

C.  H.  TYLER  TOWNSEND, 

Las  Cruces,  New  Mexico.. 


THE   ORTHOPTERAN  GENUS   HIPPISCUS. 


BY    SAMUEL   H.    SCUDDER,    CAMBRIDGE,    MASS. 


Hippiscus  was  established  by  Saussure 

in  1 86 1  as  a  subgenus  of  Oedipoda  on 

a  large  Mexican  grasshopper  to  which 

he  gave  the  name  of  ocelote.     Only  a 

brief  diagnosis  of  the  group  was  given, 

and  no   attention   was  paid  to  it  until 

1873,  when  Stal,  who  regarded  it  as  a 

genus,  gave  much  greater  precision  to 

its  definition  through  the  tables  in  his 

Recensio    Orthopterorum    and    placed 

Serville's  well  known    Oedipoda   dis' 

coidea   in    the   group.       Subsequently, 

in   1874,    I  referred   here    Oe»   rugosa 

Scudd.    and,    in     1876,    Oe»    neglect  a 

Thorn.,    Oe,   haldemanii   Scudd.    and 

Oe,      corallipes     Hald.      Finally,     in 

1884,  Saussure  in  his  Prodromus  Oedi- 

podiorum  described  a  number  of  new 

forms    and    separated    them    into    two 

series,    which    he     termed    Hippiscus 

and  Xanthippus,  regarding  each    as  a 

genus,  and  further  divided  the  former 

into  two  subgenera,  —  Hippiscus  proper 

and  Pardalophora. 

Although  I  have  been  unable  to  ex- 
amine two  of  the  species  described  by 
Saussure,  so  large  a  number  of  new  forms 
have  been  found  in  our  country,  espec- 
ially in  the  region  west  of  the  Mississippi, 
and  so  greata  confusion  exists  regarding 
them  in  our  collections  and  in  the  writ- 
ings of  our  entomologists,  that  I  have 


ventured  to  subject  them  all  to  a  critical 
study,  the  result  of  which  is  offered  in 
the  following  pages.  As  will  be  seen , 
I  am  inclined  to  regard  Saussure's  two 
genera  as  but  subdivisions  of  one  generic 
group,  and  to  discard  his  subgenus 
Pardalophora  altogether;  at  the  same 
time  I  have  applied  a  third  subgeneric 
name,  Sticthippus,  to  forms  which  are 
closely  related  to  Hippiscus  and  Leprus. 
My  Leprus  ingens  which  Saussure, 
without  seeing,  put  in  Xanthippus  with 
a  query,  I  am  now  inclined  to  regard  as 
the  type  of  an  undescribed  genus  allied 
to  Lieprus  but  distinct  and  remarkable 
for  the  bulky  form  of  the  female. 

Though  it  seems  most  reasonable  to 
consider  these  subdivisions  as  of  less 
than  generic  rank,  there  would  seem  to 
be  ground  for  regarding  them  as  of  some 
importance,  for  it  will  be  noted  by  the 
observant  that  the  subgenus  Hippiscus 
is  an  eastern  type,  rarely  occurring  be- 
yond the  Sierra  Nevadas*,  and  that 
Sticthippus  is  confined  to  the  Pacific 
slope,  while  Xanthippus  occurs  with 
Sticthippus  on  the    Pacific  Coast,  and 


♦Exception  may  possibly  be  made  to  this,  for  Walker 
records  H.  tuherculatus  from  the  West  Coast;  but  apart 
from  the  fact  that  this  species  forms  a  group  by  itself 
within  Hippiscus  and  has  an  anomalous  distribution 
even  to  within  the  Arctic  Circle,  I  believe  this  is  either 
an  error  of  determination  or  of  location. 
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with  Hippiscus  throughout  the  centre 
of  the  continent,  but  is  altogether  want- 
ing on  the  Atlantic  coast,  no  species 
occurring  nearer  than  Iowa,  Nebraska, 
and  Kansas ;  none  even  reach  the  Mis- 
sissippi River. 

In  the  preparation  of  the  present  paper 
I  have  studied  more  than  fivt  hundred 
and  fifty  specimens,  the  larger  part  of 
which  were  in  my  own  collection,  but 
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I  have  had  the  advantage  of  seeing  al 
those  in  the  collection  of  Mr.  Samuel 
Henshaw  of  Cambridge,  and  a  full  series 
of  those  belonging  to  Mr.  Lawrence 
Bruner  of  Lincoln,  Neb.  to  both  of 
whom  I  am  indebted  for  many  cour- 
tesies. Dr.  C.  V.  Riley  has  also  kindly 
sent  for  ray  examination  types  of  two  or 
three  of  Thomas's  species  of  which  I 
was  in  doubt. 


TABLE    OP    THE    SPECIES   OF    HIPPISCUS. 


A^.    Antennae  of  male  not  attenuate  or  arcuate  at  the  extremity  ;   carina  of  prono- 

tum   intersected  only  by  the  typical  sulcus,  which    is  obsolete 
or  rapidly  fades  out  on  the  lateral  lobes ;  posterior  femora  gen- 
erally more  dilated  and  the  inferior  border  more  arcuate. 
B^,   No  distinct  sunken  biareolate  area  at  the  summit  of  the  frontal  costa ;  if 

vaguely  present,  separated  from  the  costa  below  by  no*  carina 
or  angle.  Lateral  walls  of  normal  discal  scutellum  of  prozona 
not  cut  deeply  by  an  inner  fork  of  its  posterior  sulcus,  which 
indeed  often  does  not  exist.  Medina  carina  sharply  distinct 
throughout.  Markings  of  the  tegmina  usually  pantherine. 
Mesosternal  lobes  separated  by  a  piece  rather  quadrate  than 
truncato-cuneate,  though  the  posterior  corners  of  the  lobes  are 
rounded,  but  narrowly  and  abruptly.  .  .(Hippiscus.) 
c'.    Anterior  extremity  of  scutellum  of  vertex  not  prolonged,  narrowing  rapidly, 

in  front  (excl.  H.  pantherinus)  as  broad  as  or  broader  than  half 
the  middle  width ;  hind  margin  of  pronotum  usually  rectang^late  \ 
markings  of  tegmina  distinctly  pantherine. 
(/*.  Frontal  costa  distinctly,  often  considerably,  narrowed  at  its  upper  ex- 
tremity, except  in  some  9  hardly  or  even  less  than  a  fourth  the 
width  of  the  space  between  the  eyes,  the  scutellum  of  the  ver- 
tex rarely  furnished  with  transverse  carinac,  then  generally 
faint,  and  the  longitudinal  carina  terminating  in  the  centre  with 
rare  exceptions  ;  tips  of  the  wings  in  the  (J  rarely  or  but  slightly 
clouded ;  extreme  base  of  the  area  of  the  ulnar  fork  of  tegmina 
usually  not  involved  in  the  darker  markings;  calcaria  of  op- 
posite  sides  of  hind  tibiae    subequal. 


June  1893]  PSTCHE.  267 

^.    The  lower  third  of  tegmina  free  from  dark  markings,  except   in   the 
anal  area  ;  markings  of  tegmina  hardly  pantherine  ;  tegmina  ta- 
pering and  basal  lobe  of  costal  margin  prominent,  the  width  of 
the  tegmina  at  this  point  being  fully  a  third  greater  than  at  the 
tip  of  the  lower  ulnar  vein  ;  lateral  carinae  of  pronotum  not  very 
sharp.         ......       {H.)  phoenicopterus. 

e^.  Not  more  than  the  lower  fourth  of  tegmina,  if  any,  free  from  dark 
markings  ;  markings  of  tegmina  distinctly  pantherine  ;  tegmina 
subequal  and  basal  lobe  of  costal  margin  less  pronounced,  the 
width  of  the  tegmina  at  this  point  being  scarcely  more  than  a 
sixth  greater  than  at  the  tip  of  the  lower  ulnar  vein  ;  lateral  ca- 
rinae of  pronotum  sharp. 

J^.  Vertical  scutellum  hexagonal  or  heptagonal,  broader  than  long, 
the  sides  very  rapidly  narrowing  in  front  and  distinctly  angulate 
next  the  front  edge  of  the  eye ;  light  transverse  markings  of  api- 
cal half  of  tegmina  scarcely  more  than  half  as  broad  as  the 
darker  markings (-^0  fantherinus 

f^.  Vertical  scutellum  longer  than  broad,  pyriform,  the  sides  distinctly 
rounded  and  less  rapidly  narrowing ;  light  markings  of  apical 
half  of  tegmina  almost  or  quite  as  broad  as  or  even  broader  than 
the  darker  markings. 
g"^.  Granules  on  dorsum  of  metazonaby  their  confluence  distinctly  fol- 
lowing lines  forming  oblique  rugae  parallel  to  the  hind  margin  ; 
lateral  canthi  of  pronotum  as  distinct  and  sharp  on  the  hinder 
part  of  the  prozona  as  on  the  front  part  of  the  metazona. 

(^.)  haldemanii, 
g^.    Granules  on  dorsum  of  metazona  rarely  confluent  and  when  con- 
fluent showing  no  marked  tendency  to  follow  lines  parallel  to 
hind  margin ;  lateral  canthi  of  pronotum  much  less  distinct  and 
duller  on  hinder  part  of  prozona  than  on  front  part  of  metazona. 

{H,)  texanus, 
<P,  Frontal  costa  not  at  all  or  scarcely  in  the  least  narrowed  at  its  upper 
extremity,  always  more  than  a  third,  sometimes  nearly  a  half, 
the  width  of  the  space  between  the  eyes,  the  scutellum  of  the 
vertex  divided  by  longitudinal  and  transverse  carinae  into  four 
subequal  quadrants;  tips  of  the  wings  in  the  $  usually  clouded, 
the  large  central  dark  spot  of  the  tegmina  usually  involving  the 
extreme  base  of  the  area  of  the  ulnar  fork  of  the  tegmina  ;  cal- 
caria  of  hind  tibiae  markedly  unequal  on  opposite  sides. 
e^.  Lateral  canthi  of  pronotum  not  very  sharp,  interrupted  and  devious 
between  the  sulci ;  metazona  of  9  distinctly  longer  than  prozona. 
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f^.   Relatively  slenderer  forms,  the   tegmina  relatively  slenderer;  last, 

forked  branch  of  the  discoidal  vein  of  the  hind  wings  usually 

arising  about  three  fifths  the  distance  from  the  base  to  apex  of 

the  wing,  and  in  $  usually  well  within  the  limits  of  the  transverse 

fuscous  belt ;  closed  tegmina  of  $  surpassing  the  abdomen  by 

at  least  one  fourth  their  length.         .         .         .       {II.)rug'osus. 

p.   Relatively  stouter  bodied    forms,  the  tegmina  relatively  broader; 

last,  forked  branch  of  the  discoidal  vein  of  the  hind  wings  usually 

arising  at  about  two  thirds  the  distance  from  the  base  to  apex  of 

the  wing,  and  in  $  at  the  outer  edge  of  the  transverse  fuscous 

belt ;  closed  tegmina  of  $   surpassing  the  abdomen  usually  by 

less  than  one  fourth  their  length. 

g^.  Dark  markings  of  outer  fourth  of  tegmina  clustered  into  regular 

connected  transverse  series.         .  .        {H.)compactus* 

g^.    Dark  markings  of  outer  fourth  of  tegmina  forming  irregularly 

distributed  minor  maculations. 

}^,  Markings  of  tegmina  distinctly  pantherine,  marginal  field 
with  numerous  small  blotches  ;  wings  of  $  fully  twice  as  long  as 
broad  ;  hind  margin  of  prothorax  rectangulate.  (/^.)  variegatus, 

h^  Markings  of  tegmina  hardly  pantherine,  resembling  many  spe- 
cies of  Trimerotropis,  marginal  field  mostly  occupied  by  two 
large  spots ;  wings  of  $  scarcely  twice  as  long  as  broad  ;  hind 
margin  of  prothorax  obtuse  angulate.  .  .  {H,)  suturalis* 
e^.  Lateral  canthi  of  pronotum  acute,  continuous  throughout,  arcuate ; 
metazona  of  9  scarcely  longer  than  the  prozona.  (/^.)  ocelote. 
(P",   Anterior  extremity  of  scutellum  of  vertex  prolonged,  narrowing  gradually, 

in  front  less  than  half  as  wide  as  in  the  middle ;  hind  margin  of 
pronotum  acutely  angled  (rarely,  by  variation,  rectangulate)  ; 
markings  of  tegmina  hardly  or  not  at  all  pantherine. 
d}.  Metazona  with  two  pairs  of  distinct  lateral  rugae  parallel  to  hind  margin  ; 
basal  discoidal  field  of  tegmina,  including  the  ulnar  area,  broadly 
maculate  ;  apical  half  of  tegmina  multimaculate  ;  ulnar  taenia  of 
hind  wings  stopping  far  short  of  the  base  of  the  wing,  the  inter- 
mediate space  filled  with  closely  crowded  cross  veins ;  veins 
at  end  of  humeral  field  more  or  less  laterally  stained  with  black- 
ish fuscous  at  the  cross  veins,  rarely  absent.  (-^0  saussurei. 
d^,  Metazona  without  lateral  oblique  rugae  ;  basal  discoidal  field  of  tegmina, 
and  especially  the  ulnar  area,  almost  or  quite  immaculate  ;  apical 
half  of  tegmina  paucimaculate ;  ulnar  taenia  of  hind  wings 
almost  reaching  the  base  of  the  wing,  the  cross  veins  next  the 
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base  not  closely  crowded ;  veins  at  end  of  humeral  field  immacu- 
late.        .         .         .'       .  .         .      {If>)  tuber culatus. 

B^.   At  the  point  where  the  scutellum  of  the  vertex  and  the  frontal  costa  meet, 

between  the  apices  of  the  lateral  foveolae,  a  distinct  sunken 
transversely  biareolate  field  or  frontal  fastig^um  easily  distin- 
guished both  from  the  vertical  scutellum  and  the  frontal  costa. 
Posterior  sulcus  of  the  prozona  terminating  on  the  typical  sulcus 
in  two  forks,  one  at  the  lateral  borders  of  the  normal  discal 
scutellum,  the  other,  by  deeply  cutting  the  lateral  walls  of  that 
scutellum,  close  to  the  median  line.  Median  carina  of  metazona 
posteriorly  more  or  less  subobsolete  in  the  9  •  Markings  of  the 
tegmina  not  distinctly  pantherine.  Mesostemal  lobes  separated 
by  a  truncate  but  distinctly  wedge-shaped  median  piece,  the  pos- 
terior corners  of  the  lobes  being  very  broadly  rounded. 

(Sticthippus.) 
c^.   Axillary  vein  of  tegmina  of  9  i*^  "^^  way  entangled  with  the  anal  vein ; 

maculations  of  apical  third  of  tegmina  obscure;  humeral  field  of 

wings  uniformly  infuscate  apically.         .         (5*.)  calif ornicus, 

c^.   Axillary  vein  of  tegmina  of  9  more  or  less  entangled  apically  with  the 

anal ;  maculations  of  tegmina  as  distinct  on  apical  third  as  else- 
where ;  humeral  field  of  wings  apically  maculate. 

{S.)  marmoratus. 
A^.    Antennae  of  male  attenuate  or  arcuate,  in  dried  specimens  oflen  partly  coiled 

at  the  extremity;  carina  of  pronotum  intersected  by  two  sulci, 
and  generally  obliterated  between  them,  but  sometimes  indicat- 
ing the  anterior  sulcus  only  by  sinuation  ;  posterior  femora  gen- 
erally less  dilated,  the  inferior  border  less  arcuate. 

(Xanthippus.) 

b^.   Antennae  of  ^  usually  as  long  as  the  hind  femora,  gradually  attenuated 

apically  for  at  least  one  fifth  their  length,  curled,  cochleate,  or 
hooked  at  the  tip  in  drying.  Tegmina  distinctly  pantherine  in 
markings,  occasionally  obscured  (in  variation)  by  obsolescence  ; 
intercalary  vein  arcuate,  approaching  at  least  twice  as  close  to 
the  median  at  its  apex  as  near  its  base.  Fuscous  transverse  band 
of  wings  so  far  removed  from  apex  as  to  leave  a  vitreous  area, 
especially  in  the  $  ,  covering  four  marginal  lobes  or  even  more. 
Pronotal  carina  with  rare  exceptions  more  or  less  obliterated 
between  the  principal  sulci.  Summit  of  cranium  commonly 
carinulate  betw^een  the  eyes. 
c^,   Male  of  medium  or  large  size.     Tegmina  surpassing  the  abdomen  in  both 

sexes ;  area  of  the  ulnar  fork  rarely  filled  with  only  a  single, 
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usually  with  a  complete  double,  row  of  cells.  Metazona  usu- 
ally tumid  centrally  to  a  greater  or  less  extent,  and  considerably 
depressed  or  indentate  anteriorly  on  either  side  the  median 
carina. 
d}.  Intercalary  vein  of  tegmina  near  its  extremity  running  so  close  to  the 
median  as  commonly  to  be  hardly  separated  from  it  by  more 
than  its  own  thickness ;  markings  of  tegmina  sharp  and  well  de- 
fined ;  transverse  band  of  wings  distinctly  narrowed,  sometimes 
obsolescent,  at  the  anal  vein  ;  process  of  metazona  normally  less 
than  a  right  angle. 
e^.  Bounding  walls  of  the  vertical  scutellum  and  other  carinae  of  the 
vertex  generally  dull  and  low;  metazona  about  two  thirds  as 
long  again  as  the  prozona,  its  dorsum  variable,  its  rugosities  not 
very  prominent,  rarely  confluent;  transverse  fuscous  band  of 
wings  usually  very  broad,  in  the  second  lobe  below  the  anal  vein 
often  more  than  twice  as  broad  as  the  width  of  the  lobe. 

y^.  Species  of  great  size  ;  maculations  on  apical  third  of  tegmina  often 
obscure  by  lack  of  depth  of  color,  lessening  the  contrasts  be- 
tween the  darker  and  the  lighter  spots,  but  sometimes  sharp  and 
well  defined  ;  fuscous  band  of  wings  generally  very  dark ;  inside 
of  hind  femora  usually  blue  except  the  red  apical  third. 

{X.)  corallipes, 

f^.  Species  of  rather  small  or  medium  size  ;  maculations  on  apical 
third  of  tegmina  generally  pure  and  with  distinct  contrasts ; 
fuscous  band  of  wings  generally  fuliginous ;  inside  of  hind 
femora  usually  wholly  red.         .         .         .  (A".)  zapotecus. 

e^.  Bounding  wails  of  the  vertical  scutellum  and  other  carinae  of  the 
vertex  usually  sharp  and  relatively  high;  metazona  twice  as 
long  as  prozona,  its  dorsum  centrally  tumid,  its  rugosities  prom 
inent  and  usually  more  or  less  confluent ;  transverse  fuscous 
band  of  wings  usually  narrow  or  moderate,  in  the  second  lobe 
below  the  anal  vein  rarely  so  much  as  twice  the  width  of  the  lobe. 

y^  Transverse  pale  band  of  anterior  margin  of  tegmina  opposite  the 
middle  of  intercalary  vein  but  little  broader  than  the  others; 
fuscous  band  of  wings  narrow,  hardly  touching  the  margin 
anywhere  and  often  widely  interrupted  between  the  arcuate 
fascia  and  the  humeral  vitta. 
g^.  Darker  markings  occupying  one  half  or  more  of  the  tegmina, 
normallv  and  completely  continuous  in  the  middle  half  of  the 
tegmina  and  usually  broader  than  the  pale  interspaces. 

(A''.)  conspicuus. 
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g^.  Darker  markings  occupying  much  less  than  one  half  of  the  teg* 
mina,  broken  or  partially  broken  by  the  nervules  into  macula- 
tions  in  the  middle  of  the  tegmina  and  usually  narrower  than 
the  pale  interspaces.         ^         .         .         .         .     (-AT.)  eremttus^ 

J^.  Transverse  band  of  anterior  margin  opposite  middle  of  intercalary 
vein  much,  generally  twice  or  more,  broader  than  the  others  ; 
fuscous  band  of  hind  wings  moderately  broad,  reaching  the 
margin  over  half  its  course  and  hardly  or  but  slightly  inter- 
rupted at  the  anal  vein.  .  .  .  -(A'.)  pardalinus* 
d^.  Intercalary  vein  of  tegmina  separated  near  extremity  from  the  median 
by  a  moderately  wide  space ;  markings  of  tegmina  often  some- 
what blurred  or  ill  defined,  but  sometimes  perfectly  sharp  j. 
transverse  band  of  wings  generally  narrowed  somewhat  at  the 
anal  vein,  but  less  noticeably  than  in  the  alternative  category 
and  never  obsolescent ;  process  of  metazona  normally  rec- 
tangulate. 
e^.  Fuscous  markings  of  the  apical  half  of  tegmina  hardly  occupying  so 
much  as  half  the  space,  arranged  in  generally  transverse,  well 
defined  blotches  rarely  so  long  as  half  the  breadth  of  the 
tegmina. 

y^  Rugosities  of  dorsum  of  pronotum  irregularly  distributed  ;  median 
carina  of  metazona  but  slightly  elevated,  scarcely  arched ; 
transverse  fuscous  bars  of  tegmina  with  tolerably  regular,, 
rounded,  and  sharply  limited  outlines;  hind  femora  distinctly 
and  very  obliquely  barred  exteriorly.         .  (A^)  maculatus, 

y^.  Rugosities  of  dorsum  of  metazona  more  or  less  distinctly  ranged 
into  series  parallel  to  the  two  sides  of  the  process ;  median  ca- 
rina of  same  considerably  elevated,  distinctly  arched  ;  trans- 
verse fuscous  bars  of  tegmina  scarcely  rounded,  with  ill  defined 
irregular  margins  on  apical  half;  hind  femora  obscurely  or  not 
at  all  barred  exteriorly.         ....  (A''),  tigrinus. 

e^.  Fuscous  markings  of  apical  half  of  tegmina  occupying  fully  three 
fourths  its  area,  arranged  in  well  defined  transverse  bars  nearly 
or  quite  crossing  the  tegmina. 

y"^  Dorsum  of  prothorax  with  very  prominent,  often  sharp,  rugosi- 
ties ;  fuscous  band  of  wings  very  broad,  not  at  all  narrowed  at 
the  anal  vein.         ......        (A'.)  leprosus. 

y  ^.  Dorsum  of  prothorax  with  less  prominent,  though  coarse  but  dull 
rugosities  ;  fuscous  band  of  wings  narrow  or  if  of  medium  width 
then  distinctly  and  considerably  narrowed  at  th^  anal  vein. 

{X.)  paradoxus. 
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^.  Fuscous  markings  of  apical  half  of  tegmina  irregularly  maculate  with 
a  tendency  to  a  transverse  arrangement  but  with  ill  defined  very 
irregular  margins  and  occupying  perhaps  half  the  whole  area. 
f^.  Dorsum  of  prothorax  more  heavily  and  coarsely  rugulose ;  tegmina 
relatively  long,  distinctly  surpassing  the  abdomen  in  the  9  ;  the 
darker  tints  of  the  tegmina  generally  prevail  over  the  lighter, 
particularly  in  the  middle  of  the  tegmina  ;  fuscous  band  of  wings 

relatively  broad (A''.)  affr ictus. 

f^.    Dorsum  of  prothorax  less  heavily  and  coarsely  rugulose  ;  tegmina 
relatively  short,  not  exceeding  the  abdomen  in  the  9  ;  darker 
tints  of  tegmina  subordinate  to  the  lighter,  particularly  in  the 
middle   of   the   tegmina ;    fuscous    band   of    wings    relatively 
narrow.         .......         (-AT.)  toUecus. 

<^,   Male  of  small  size.    Tegmina  of  $  shorter  than  the  abdomen  ;  area  of  the 

ulnar  fork  rarely  filled  with  more  than  a  single  row  of  cells  and 
then  only  for  a  portion  of  its  length.     Metazona  plane  above, 
with  obscure  or  no  indentation  anteriorly. 
d^.    Shoulder  (or  extreme  base  of  front  margin)  of  tegmina  as  dark  as  the 
rest  of  the  base  ;  markings  of  tegmina  more  or  less  obscure  and 
blurred.       .         .         .         .         .         .         .         (A'.)  altivolus, 

d^.    Shoulder  of  tegmina  with  paler  markings  contrasting  with  the  rest  of 
the  dark  base ;  all  markings  of  tegmina  sharp  and  distinct. 
e^.   Antennae  of  9    almost  as  long  as  the  pronotum ;   pronotum  of   9 
nearly  half  as  long  again  as  its  extreme  dorsal  width. 

{X.)  cupidus. 
e^.    Antennae  of  9   considerably  shorter  than  the  pronotum  ;  pronotum 
of  9  but  little  longer  than  its  extreme  dorsal  width. 

(A".)  pumilus. 
6^.    Antennae  of  $   distinctly  shorter  than  the  hind  femora,  apical ly  attenuate 

for  rarely  more  than  one  eighth  their  length,  at  most  arcuate  or 
broadly  uncinate  in  drying.  Tegmina  rarely  though  sometimes 
distinctly  pantherine,  usually  irregularly  mottled  with  moder- 
ately large  alternate  blotches  of  dark  fuscous  and  gray,  and  api- 
cally  dotted  with  pale  fuscous  ;  intercalary  vein  usually  straight, 
rarely  approaching  the  median  much  nearer  at  its  apex  thar 
next  its  base,  never  more  than  twice  as  close.  Fuscous  trans- 
verse band  of  wings  so  near  the  apex  that  even  in  the  9  rarely 
more  than  two  marginal  lobes  are  covered  by  the  sometimes 
•apically  infuscated  vitreous  area.  Pronotal  carina  sometimes 
scarcely  subdued  between  the  principal  sulci.  Summit  of  cra- 
nium commonly  not  carinulate  between  the  eyes. 
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^.   Median  carina  of  pronotum  usually  almost  entirely  obliterated  betweeiL 

the  anterior  and  principal  sulci ;  markings  of  the  tegmina  dis* 
tinctly  pantherine;  inferior  carina  of  hind  femora  high  and 
strongly  arcuate. 
</*.  Markings  of  tegmina  mostly  confined  to  the  anterior  half  or  three- 
fifths  ;  apex  of  axillary  field  pallid ;  fuscous  band  of  wings  some- 
what obscure,  very  narrow,  narrowed  at  the  anal  vein ;  hind 

tibiae  yellow {X,)  albulus* 

d*.   Markings  of  tegmina  crossing  them  ;  apex  of  axillary  field  dark ;  fus- 
cous band  of  wings  distinct,  very  broad,  not  narrowed  at  the 
anal  vein;  hind  tibiae  red.    .         .         .         {X,)  latefasciatus. 

<?.   Median  carina  of  pronotum  usually  distinct  between  the  anterior  and  prin- 
cipal sulci ;  markings  of  the  tegmina  not  pantherine  but  more  or 
less  marmorate,  much  after  the  pattern  of  Trimerotropis ;  in- 
ferior  carina  of  hind  femora  usually  normal,   rarely  high  or 
strongly  arcuate. 
d^.    Lateral  lobes  of  pronotum  slightly  wider  below  than  in  the  middle  by 
the  retroarcuate  curve  of  the  hind  margin ;    inferior  carina  or 
hind  femora  not  prominent. 
e^.    Band  of  hind  wings  broad,  leaving  not  more  than  two  lobes  apically 
free.    ........         (A'.)  obscurus^ 

e^.    Band  of  hind  wings  usually  less  broad,  leaving  more  than  two  lobes 
apically  free.      ......         (A".)  neglectus. 

d^.  Lateral  lobes  of  pronotum  equal,  the  hind  margin  vertical  and  not 
retroarcuate ;  inferior  carina  of  hind  femora  more  or  less  promi- 
nent. 
e^.  Lower  intercalary  area  of  tegmina  broad,  densely  filled  with  anasto- 
mosing nervules.  generally  more  densely  than  in  the  area  beneath 
it;  lateral  canthi  of  thorax  almost  entirely  confined  to  metazona. 
f^.  Vertical  fastigium  shallow  with  low  lateral  walls,  the  frontal  fas- 
tigium  (or  the  front  part  of  the  vertical  fastigium  at  its  junction 
with  the  frontal  costa)  not  deeply  impressed,  widely  connected 
with  the  vertical  fastigium.  Antennae  in  both  sexes  as  long  as 
the  head  and  pronotum.  Hind  margins  of  metazona  entire ; 
anal  line  of  tegmina  pallid  ;  axillary  vein  of  tegmina  free. 

(A".)  montanus. 
J^,  Vertical  fastigium  deep  with  high  walls,  the  frontal  fastigium 
deeply  impressed,  with  a  constricted  connection  with  the  verti- 
cal fastigium.  Antennae  of  9  shorter  than  the  head  and  prono- 
tum. Hind  margins  of  metazona  crenulate;  anal  line  of  tegmina 
concolorous  ;  axillary  vein  of  tegmina  apically  united  to  the  anal. 
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g^.    Frontal  costa   much   more   constrictetJ   above   than    below   the 
.   ocellus  ;  wings  bright  red  or  yellow  at  base. 
h^.    Anterior  portion  of  metazona  transversely  plicato-rugose  ;  ax- 
illary vein  united  distally  with  the  anal.       .  (A'.)  lateritius, 
h^.   Anterior  portion  of  metazona  rugose  without  sign  of  transverse 
plications ;    axillary  vein  free  or  intermediately  united  distally 
with  the  anal.      .         .         .         .         .  (A^.)  calthulus, 

g-^.    Frontal  costa  scarcely  more  constricted  above  than  below  the 
ocellus;  wings  pale  lemon  yellow  at  base.      .         (A''.)  griseus. 
^    Lower  intercalary  area  of  tegmina  not  always  broad,  no  more  densely 
filled  with  anastomosing  ner\'ules  than  the  area  beneath  ;  lateral 
canthi  subcontinuous  across  thorax   and   straight.     Process  of 
metazona  rectangulate. 
f^.   Median  carina  of  pronotum  distinct  throughout  the  prozona  and 
scarcely  less  so  between  the  principal  sulci  than  in  front ;  outer 
border  of  band  at  apex  of  wing  distinct.      .         (A^)  vitellinus. 
f^.   Median  carina  of  pronotum  nearly  obliterated  between  the  princi- 
pal sulci ;  outer  border  of  band  at  apex  of  wings  often  obscure. 
g"^.   Markings  of  tegmina  relatively  distinct  and  abundant,  the  apical 
half  distinctly  mottled ;  the  postmedian  spot  large  and  no  more 
conspicuous  than  the  others ;  arcuate  band  of  wings  nearly  or 
quite  reaching  the  anal  angle.  .         .  (A^)  aurilegulus. 

g^.  Markings  of  tegmina  scant  and  obscure,  the  apical  half  dark 
fuliginous  with  few  or  no  mottlings ;  the  postmedian  spot  small 
and  more  conspicuous  than  the  others ;  band  of  wings  hardly 
reaching  more  than  halfway  to  anal  angle.  (A'.)  siigmosus. 

Subgenus  HIPPISCUS. 


HiPPISCUS   (H.)  PHOENICOPTERUS. 

Oedipoda  fhoenicoptera  Germ!,  Burm., 
Handb.  ent.,  2,  643. 

Hippiscus  phoenicopterus  Sauss.,  Prodr. 
Ocdip.,  87 ;  McNeill,  Ptyche,  6,  63. 

Oedipoda  discoidea  Serv!,  Hist.  nat. 
Orth.,  724;  Scuddl.Bost.  journ.  nat.  hist.,  7, 
469;  Glov.,  111.  N.  A.  ent.,  Orth.,  pi.  3,  figs. 
3,  7;  Thorn.,  Syn.  Acrid.    N.  A.,  133-135. 

Hippiscus  discoideus  Stal,  Rec.  Orth., 
1,121 ;  Thorn.,  Bull.  111.  mus.,  1,66;  Rep.  ent. 
Illj  9»  95»  116-117;  Scudd!,  Proc.  Bost.  soc 
tan.  hist.,  19,  90. 


In  the  collection  at  Halle  I  saw  a  f 
of  this  species  labelled  Oe.  fhoenicop- 
tera  in  Burmeister's  handwriting  and 
purporting  to  come  from  South  Caro- 
lina collected  by  Zimmermann  ;  though 
not  marked  as  a  type  specimen,  there 
can  be  little  doubt  that  it  is  one  of  the 
types,  and  I  am  thus  able  to  correct  (as 
others  have  already  done)  the  mistake 
of  my  earliest  reference  to  this  species. 
I  have  also  seen  the  Georgia  type  of 
Serville's   Oe,  discoidea  in  the  Jardin 
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AN  APORIA  BRED   FROM   LIMACODES   SP. 


BY    C.    H.    TYLER    TOWNSEND,    LAS   CRUCES,    N.    MEX. 


The  Tachinid  described  below  occurs 
in  a  lot  of  Tachinidae  sent  me  bv  Pro- 
fessor  Comstock,  from  Ithaca,  N.  Y. 
Aside  from  the  knowledjje  of  its  para- 
sitism, it  is  of  peculiar  interest  as  be- 
longing to  the  genus  Aporia,  hitherto 
recorded  only  from  South  America. 
This  genus  differs  from  Exorista,  to 
which  it  is  nearly  allied,  by  the  frontal 
bristles  not  descending  below  base  of 
antennae,  and  the  antennae  being  in- 
serted below  a  line  drawn  through  the 
middle  of  the  eyes.  The  third  antennal 
joint  is  also  considerably  narrowed,  and 
the  whole  body  is  very  bristly. 

Aporia  limacodis  n.  sp.  $,  Eyes  cin- 
namon brown f  thickly  pubescent;  front 
very  narrow,  about  as  wide  as  one  of 
the  antennal  joints  on  posterior  half,  grad- 
ually widening  before;  frontal  vitta  nearly 
obsolete  behind,  wide  and  triangular  in  front, 
velvet  brown ;  frontal  bristles  moderately 
strong  and  all  directed  forward,  absent  just 
before  ocelli,  ocellar  and  vertical  bristles 
hardly  to  be  distinguished,  all  directed  for- 
ward, no  orbital  bristles;  sides  of  front,  face 
and  cheeks  silvery  white,  the  cheeks  hardly 
one-third  eye-hight  and  with  a  few  bristles 
on  lower  portion,  sides  of  face  narrow  and 
bare ;  vibrissae  decussate  and  inserted  on 
oral  margin,  facial  ridges  bare  except  several 
bristles  next  vibrissae;  antennae  and  arista 
black,  first  two  antennal  joints  and  base  of 
third  rufous;  proboscis  short,  fleshy,  brown- 
ish, labella  large  and  tawny;  palpi  not  large, 
rufous,  bristly,  a  little  enlarged  apically; 
occiput  silvery,  clothed  with  gray  hairs. 
Thorax  wider  than  head  or  abdomen,  shin- 


ing black,  rather  thinly  silvery  white  polH-- 
nose,  with  four  black  vittae,  the  outer  ones 
interrupted  at  suture,  humeri  and  pleurae 
more  distinctly  silvery  white  pollinose;  scu- 
tellum  black,  silvery,  with  an  apical  decus- 
sate pair  of  macrochaetae  and  two  lateral 
ones,  the  posterior  lateral  ones  strongest. 
Abdomen  narrower  than  thorax,  long  coni- 
cal, very  bristly  and  hairy,  shining  blacky 
basal  half  or  more  of  segments  two  to  four 
silvery  white  pollinose,  first  segment  silvery 
beneath  and  faintly  so  on  sides  above :  first 
segment  with  a  strong  lateral  macrochaet* 
and  a  median  marginal  pair;  second  with  ft 
median  discal  pair  and  a  marginal  row  of  sir 
or  eight;  third  with  a  median  discal  pair  and 
a  marginal  row  of  ten ;  anal  beset  with  ma- 
crochaetae except  at  base,  second  and  third 
segments  with  median  anterior  and  sub- 
marginal  pairs  of  macrochaeta-like  bristles. 
Legs  rather  long,  blackish,  front  femora  sil- 
very white  pollinose  on  outside,  tibiae  pale 
brownish  rufous,  bristly,  claws  and  pulvilli 
elongate,  pulvilli  smoky  yellowish.  Wings 
longer  than  abdomen,  rather  hyaline,  some- 
what grayish,  no  stump  or  wrinkle  at  bend 
of  fourth  vein,  tegulae  nearly  white,  halteres 
tawny. 

Length  of  body,  9.5  mm. ;  of  wing,  8  mm. 

Described  from  one  specimen ;  Ith- 
aca, N.  Y.  Bred  by  Professor  J.  H. 
Comstock  from  Limacodes  sp.  Issued 
May  30. 

A  female  which  may  belong  to  this 
species  was  also  sent  me  by  Professor 
Comstock  ;  it  was  collected  June  28  by 
Mr.  S.  H.  Crossman,  and  differs  as 
follows : 

More   generally    silvery    white  pollinose; 
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front  one-fourth  width  of  head,  of  equal 
width,  frontal  bristles  stronger,  two  orbital 
bristles  directed  strongly  forward;  third  an- 
tennal  joint  not  so  narrowed,  palpi  and  labella 
more  yellow.  Macrochaetae  of  abdomen 
more  differentiated  from   the  macrochaeta- 


like  bristles,  which  latter  are  very  much 
weaker;  claws  and  pulvilli  only  a  little  elon- 
gate. Abdomen  less  conical  and  nearly  as 
wide  as  thorax. 

Length  of  body,  nearly  7  ram. ;  of  wing, 
6  mm. 


THE   EARLY  STAGES   OF  NERICE   BIDENTATA. 


BY   CAROLINE   O.    SOULS,    BROOKLINB,    MASS. 


The  eggy  found  on  the  under  side  of  an 
elm  leaf,  Aug.  9,  1891,  was  hemispherical, 
the  flat  side  being  attached  to  the  leaf.  It 
was  greenish  yellow  with  a  whitish  bloom 
over  it,  and  was  very  like  the  egg  of  Nadata 
gibbosa.    It  hatched  on  Aug.  13th. 

The  young  larva  was  ^g  inch  long,  of  a 
deep  green  color,  and  with  sparse  hairs. 
Head  brown,  lighter  on  the  median  suture. 
The  fifth  segment  had  a  dorsal  and  sub- 
stigmatal  spot  of  shining  brown,  and  the 
iith  segment  had  a  dorsal  spot  of  the  same 
color.  The  feet  and  props  were  shining 
brown  in  color.  Anal  props  were  very 
slender  and  were  raised  when  the  larva 
walked.  The  body,  at  rest,  was  arched 
between  the  feet  and  abdominal  props,  and 
between  the  abdominal  and  anal  props. 

Aug.  16.  ist  moult.  Length  \  inch. 
Head  large,  almost  round,  bilobed,  pale 
olive  green  with  dark  green  face*lines. 
Body  pale  glassy  green,  darker  on  the  dor- 
sum. The  glassy  effect  was  striking.  5th 
segment  had  a  large  brown  double  tubercle 
on  the  dorsum,  and  a  substigmatal,  smaller 
one  on  each  side.  The  tenth  segment  had 
a  substigmatal  brown  patch  on  each  side, 
and  the  nth  a  brown  single  tubercle  or 
hump,  on  the  dorsal  line.  Feet  brown. 
Anal  props  striped  with  brown ;  abdomi- 
nal props  brown.  Very  short,  sparse  hairs 
all  over  the  body.  Head  very  smooth. 
WAy  arched  when  at  rest,  as  before. 

Aug.  20.  2nd  moult.  \  inch  long.  Head 
much  larger  than  ist  segment,  clear  green, 
glassy,  with  brown  face-lines.  Body  glassy 
%xtttx\^  translucent,  with   very  few  hairs;  a 


faint  white  lateral  line,  and  a  brown,  broken 
substigmatal  line  appeared ;  the  brown  sub- 
stigmatal patches  on  5th  and  loth  segments 
were  as  before.  5th  segment  had  a  large 
double  hump,  tipped  with  brown,  nth  had 
the  large  single  hump  as  before;  4th  and 
6th  had  each  a  double  wart  on  dorsum. 
Feet  brown  and  shining.  Props  pale  brown 
banded  with  dark  brown.  Anal  props 
slender.  Rested  arched  as  before.  Ate  the 
leaf  from  the  edge  to  the  midrrib  at  the  tip, 
and  rested  on  the  bared  mid -rib.  Aug.  21. 
The  marks  had  grown  clearer  and  each 
segment  from  6th  to  loth  showed  a  small 
brown-tipped  wart  on  the  dorsal  line,  and 
from  each  wart  a  white  oblique  line  ex- 
tended downward  and  backward,  on  each 
side.  On  the  first  3  segments  a  white  sub- 
dorsal line  appeared.  The  effect  of  the  dor- 
sal line  was  that  of  the  edge  of  a  serrate  leaf. 
Aug.  23.  j</  moult.  I  in.  long.  Head 
large,  round,  bilobed,  smooth,  green  with 
dark  face  lines.  Body  green,  with  a  broken, 
brown  substigmatal  line  edged  above  with 
yellow,  and  a  double  yellow  stigmatal  line. 
First  three  segments  had  a  double  white  sub- 
dorsal line.  4th  segment  had  a  double  dor- 
sal hump,  tipped  with  brown ;  5th,  a  much 
larger  double  hump,  yellow  green,  tipped 
with  brown,  the  brown  extending  down  the 
front  and  back  like  a  dorsal  line  lifted  by 
the  hump !  6th  to  loth  segments  had  simi- 
lar humps,  but  smaller,  like  that  on  4th. 
nth  segment  had  a  large  single  hump  with 
brown  tip.  From  all  these  humps  extended 
oblique  white  patches.  Feet  green  with  a 
dark,    vertical     line.      Props     pale     brown 
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banded  with  darker  brown.  Anal  props 
slender,  green  with  a  vertical  brown  stripe. 
Anal  dhield  shining  green  like  the  head. 
Spiracles,  heretofore  unnoticcable,  green 
with  a  brown  line  on  each  side,  and  from 
them  spread  white  lines  like  veins,  distinct 
on  the  green  sides  of  the  larva. 

Aug.  27.  4th  moult.  I  inch  long.  Head 
large,  round,  smooth,  shining  green,  with 
a  white  line  on  each  side  of  the  median 
suture,  and  a  black  line  about  halfway  be- 
tween this  and  the  edge  of  head.  This 
black  line  was  edged  with  whiter  on  the 
outer  side.  Body  green.  First  three  seg- 
ments had,  on  each  side  of  dorsum,  a  wide 
white  longitudinal  line,  below  that  a  nar- 
rower one,  below  that  a  broken  one.  The 
humps  were  as  before  except  that  on  nth 
segment,  which  became  double.  All  the 
humps  were  unevenly  double,  the  first  point 
being  longer  than  that  behind  it,  as  if  the 
second  point  grew  out  of  the  base  of  the 
first.  The  white  patches  extended  up  the 
sides  of  the  humps,  and  between  these 
patches  the  green  of  the  body,  on  the  sides, 
made  oblique  lines.  Sides  and  venter 
green.  There  was  a  broken  substigmatal 
line  of  brown  edged  above  with  yellow,  ex- 
tending from  head  to  tips  of  anal  props. 
Feet  green  with  a  vertical  dark  line.  Props, 
green  with  a  brown  bar,  this  bar  being 
crossed  by  two  darker  brown  lines. 

Aug.  30.  The  brown  of  the  tips  of  the 
humps  had  almost  disappeared,  as  had  the 
substigmatal  line.  The  principal  color  was 
semi-opaque  white,  through  which  the  deep 
blue-green  of  the  body  appeared  in  lines 
here  and  there, — notably  the  oblique  lines 
on  the  sides, — and  on  the  venter. 

Sept.  3d.  The  larva  was  i|  inches  in 
length  and  ^  inch  from  the  venter  to  the 
tip  of  the  hump  on  5th  segment.  In  the 
afternoon  it  grew  dull  in  color,  the  humps 
seemed  to  be  retracted,  and,  the  next  day, 
were  almost  level  with  the  dorsal  line,  and 
the  larva  looked  small  and  moist.  It  spun  a 
few  threads  to  fasten  a  leaf  to  the  tin. 


Sept.  8th.  The  pupa  appeared.  Pupa 
\\  inch  long,  neither  itout  nor  slender, 
dark  brown  with  much  darker  head,  thorax, 
wing-cases,  anal  point,  and  bands  between 
the  segments.  Eye-cases  prominent  and 
very  smooth.  Segments  distinctly  ridged 
on  the  edges,  and  pitted  between  these 
ridges.  Anal  point  long,  slender,  sharp. 
The  pupa  was  very  active,  rolling  a  foot  or 
more  at  a  time. 


Miscellaneous  Notes.  —  By  accident  the 
pages  of  the  last  number  of  Psyche  were 
marked  April  instead  of  May. 

An  interesting  sketch  of  protective  resem- 
blance as  displayed  in  the  animal  world  was 
given  in  February  before  the  Belgian  acad- 
emy by  Dr.  Felix  Plateau,  and  will  be  found 
in  its  Bulletins,  pp.  89-135.  Intei^sting  ex- 
amples among  insects  are  given. 

A  new  classification  of  the  Acaroidea  with 
full  details  and  an  enumeration  of  the  genera 
is  given  by  Dr.  Trouessart  in  the  Revue  des 
sciences  naturelles  de  I'Ouest  of  Paris  for 
January,  1892.  Five  suborders  and  ten  fami- 
lies are  recognized  and  six  of  the  latter  are 
separated  into  twenty-four  subfamilies. 

The  eighth  part  of  the  leisurely  Introduc- 
tion to  entomology  by  Kolbe  has  appeared 
and  contains  some  interesting  summaries. 
The  consideration  of  the  muscles  is  con- 
cluded, and  the. mechanism  and  physiology 
of  flight  and  other  movements  considered 
with  interesting  topical  bibliographies.  The 
nervous  system  is  then  taken  up  and  its  main 
features  and  especially  the  brain  discussed, 
followed  again  by  bibliographies. 

The  extensive  but  in  no  way  expensive 
work  upon  the  families  and  genera  of  butter- 
flies begun  in  1885  by  Schatz  and  continued 
after  his  death  in  1887  by  Rober  has  just  been 
completed  by  the  publication  of  the  sixth 
part.  The  neuration  of  nearly  five  hundred 
different  butterflies,  representing  almost  as 
many  genera  and  accompanied  by  some  rude 
details  of  the  structure  of  the  legs,  palpi,  and 
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antennae,  are  depicted  on  the  fifty  folio 
plates,  while  the  text  (284  pp.)  deticribea  the 
families,  lower  groups  and  genera  with  a 
statement  of  the  number  of  species  in  each. 
On  the  plan  laid  down  the  work  is  well  and 
symmetrically  done  and  will  prove  exceed- 
ingly useful;  but  the  classification  is  bad, 
the  nomenclature  of  the  parts  unfortunate, 
and  in  the  meagre  use  made  of  the  early 
stages  the  hand  of  the  closet  naturalist  is 
seen.  Furthermore,  the  work  comes  to  a  stop 
without  considering  the  Hesperidae,  except 
in  a  single  column  in  the  introductory  por- 
tion on  geographical  distribution.  Schatz 
evidently  intended  to  include  them  but 
R5ber  quailed  before  the  task.  The  work 
can  be  obtained  through  Dr.  Staudinger  of 
Dresden.  A  Genera  of  Butterflies  fairly  up 
to  the  times  is  still  a  desideratum. 

An  interesting  summary  of  his  observa- 
tions on  the  visits  of  insects  to  flowers  is 
given  by  Robertson  in  a  couple  of  papers  in 
the  recently  issued  Transactions  of  the  St. 
Louis  academy  of  science  (vol.  5,  nos.  3 
and  4).    The  first  treats  of  the  insects  ob- 


served on  Umbelliferae,  the  second  on  the 
other  orders  from  Asclepiadaceae  to  Scroph- 
ulariaceae  inclusive.  The  insects  were  de- 
termined by  specialists. 

The  full  details  of  his  experiments  on 
destroying  chinch-bugs  in  the  field  by  the  in- 
troduction of  bugs  afi'ected  by  contagious 
diseases  are  published  by  Chancellor  Snow 
in  the  first  report  of  the  experiment  station 
of  the  University  of  Kansas. 

Under  the  title  Beobachtungen  Uber  mile- 
kengallen  Dr.  Fr.  Thomas  publishes  in  the 
Programme  of  the  Ohrdruf  Gymnasium  ob 
servations  on  cecidomyian  galls  on  thirty 
different  European  plants;  twelve  cases  of 
wholly  new  cecidia  are  given,  while  of  eight 
others  the  plant  host  is  new. 

\>T,  Lintner*s  seventh  report  on  the  insects 
of  New  York  has  just  been  issued ;  it  forms 
an  abundantly  illustrated  volume  of  over  two 
hundred  pages,  about  one  half  of  which  is 
given  up  to  accounts  of  eleven  injurious  spe- 
cies of  different  orders.  Two  papers  read 
before  horticultural  societies  are  included  in 
the  appendix. 
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THE  BOMBYCINE  GENUS   LAGOA,    TYPE    OF    A  NEW   FAMILY. 


BY  A.  S.  PACKARD,  PROVIDENCE,  R.  I. 


In  its  general  appearance  the  larva 
of  Lagoa  is  in  some  respects  intermedi- 
ate between  the  Cochliopodidae  and 
the  Liparidae.  It  resembles  the  former 
group  in  the  short  thick  body ;  in  the 
head  being  concealed  by  the  prothoracic 
hood  ;  and  in  the  venomous  spines. 

On  the  other  hand  it  resembles  the 
Liparidae  in  the  hairy  body,  the  hairs 
being  finely  plumose,  a  peculiarity  of 
more  common  occurrence  in  the  Lipa- 
ridae than  in  the  Cochliopodidae. 

As  regards  the  cocoon  this  is  inter- 
mediate in  form  and  texture  between 
that  of  Orgyia,  etc.,  and  the  Cochlio- 
podidae, but  it  more  closely  approaches 
that  of  the  latter ;  it  varies  somewhat  in 
density  in  different  species,  being  usu- 
ally quite  firm  and  dense,  like  parch- 
ment, nearly  as  much  so  as  in  those  of 
the  Cochliopodidae,  and  also  approach- 
ing them  in  shape,  being  oblong-cylin- 
drical, oval,  contracted  at  the  anterior 
end,  and  with  a  separately-spun  lid, 
closing  the  front  end.  As  Dr.  Lintner 
^  has  shown  with  many  interesting  details, 
*'The  lid  is  woven  by  the  caterpillar 
separately  from  the  rest  of  the  cocoon, 
and  is  not  a  section  cut  from  it  after  its 
completion."  Ent.  contr.,  ii.  p.  142. 

The  pupa  is  much  like  that  of  Lima- 
codes,  etc. ,  the  integument  or  cast  cuticle 


being  remarkably  thin,  and  after  the 
exit  of  the  moth  the  antennae  and  legs, 
as  well  as  the  wings,  are  free  from  the 
body ;  while  the  latter  is  split  both 
down  the  back  and  along  the  under  side 
to  the  end  of  the  thorax.  Moreover 
when  the  moth  escapes,  the  pupa-skin 
is  left  with  the  head  and  thorax  project- 
ing out  of  the  end  of  the  cocoon. 

As  regards  its  imaginal  or  adult  char- 
acters it  is  also  intermediate  between 
the  two  families  mentioned.  In  the 
short  stout  body  and  short  broad  wings 
it  has  the  habit  of  a  Limacodes  rather 
than  of  such  Liparid  genera  as  Por- 
thesia,  etc.  In  the  shape  of  the  an- 
tennae and  palpi  it  is  about  as  near  the 
Liparidae  as  the  Cochliopodidae. 

In  respect  to  the  denuded  head,  Lagoa 
is  much  more  like  Euclea  than  the 
Liparidae.  The  clypeus  is  rather  long 
and  narrow,  similar  in  shape  to  that  of 
Euclea,  though  rather  narrower,  and  is 
thus  more  like  that  of  the  Cochliopodids 
than  that  of  the  Liparidae,  represented 
by  Orgyia  and  the  European  Porthesia 
chrysorrhaea^  whose  denuded  heads  I 
have  examined.  The  epicranium  and 
occiput  taken  together  (on  the  median 
line  of  the  body)  are  about  one  third  as 
long  as  the  entire  clypeus. 

As   regards   the   venation,    Lagoa   is 
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decidedly  nearer  Euclea  and  other  Coch- 
liopodidsthan  the  Lipariilae  (I  have  ex- 
amined the  venation  of  Orgyia  and^ 
Parorgyia).  Lagoa  has  the  same  wide 
costal  region  of  the  fore  wings  as  in 
Euclea,  that  of  the  Liparidae  being  very 
narrow;  the  five  branches  of. the  sub- 
costal vein  are  thrown  off  in  nearly  the 
same  manner  as  those  of  Euclea  and 
Limacodes.  The  discal  veins  and  ori- 
gin of  the  independent  (6th  subcostal) 
are  almost  precisely  as  in  Euclea,  and 
the  four  branches  of  the  median  vein 
are  also  similar  in  their  mode  of  origin, 

and  unlike  those  of  Orgyia  and  Paror- 
gyia. 

In  the  hind  wings,  as  in  the  Cochlio- 
podidae,  there  are  ten  veins,  in  the  Lip- 
aridae only  nine;  there  are  but  two 
branches  of  the  subcostal  vein,  the 
third  branch  being  detached,  so  that 
there  are  two  independent  veins,  one 
arising  from  the  anterior,  and  the  other 
from  the  posterior  discal  vein.  In  the 
Liparidae  mentioned  there  is  no  inde- 
pendent vein.  The  four  median  vein- 
lets  have  the  same  peculiarities  in  their 
mode  of  origin  as  in  Cochliopodids  and 
the  same  differences  from  the  Liparidae. 

To  sum  up :  in  the  superficial  char- 
acters of  the  imago,  and  in  having  ab- 
dominal legs  in  the  larva,  Lagoa  resem- 
bles the  flat,  scale-like  Liparidae,  but  in 
all  its  essential  characters,  those  of  the 
^ZZi  of  the  larva,  pupa,  and  imago,  it 
belongs  with  the  Cochliopodidae,  except 
in  the  matter  of  the  presence  of  abdomi- 
nal legs  in  the  larva.  On  this  account  it 
seems  fairly  entitled  to  be  regarded  as 


the  type  of  an  independent  group.  We 
may  regard  it  as  a  generalized,  ancient 
group  of  Cochliopodidae,  and  refer  it  to 
a  subfamily  Lagoinae,  or  we  may  boldly 
remove  it  altogether  from  either  of  the 
two  families  mentioned  and  consider 
the  genus  as  the  representative  of  a  dis- 
tinct family  and  designate  the  group  by 
the  name  of  Lagoidae,  This  on  the 
whole  seems  to  us  to  be  perhaps  the 
most  judicious  course  to  pursue.  At 
all  events  the  insect  is  plainly  enough 
an  ancient,  ancestral,  or  generalized 
form.  It  is  a  Cochliopodid  with  larval 
abdominal  legs.  It  lays  eggs  like  those 
of  Limacodes,  etc. ;  its  head  in  the  lai-val 
state  is  concealed  from  above  by  the 
prothoracic  hood ;  its  larval  armature  is 
more  of  the  Cochliopodid  type  than  Li- 
parid  ;  so  are  the  pupal  characters  and 
the  nature  of  the  cocoon  ;  and  the  shape 
of  the  important  parts  of  the  head,  and 
the  essential  features  of  the  venation,  are 
overwhelmingly  Cocliliopodid.  Under 
these  circumstances  we  feel  justified  in 
regarding  Lagoa  as  a  most  interesting 
ancestral  form,  and  as  affording  argu- 
ments for  considering  the  Bombyces  as 
a  whole  as  a  generalized  and  ancestral 
group,  and  as  epitomizing  the  other 
higher  lepidopterous  families. 

The  genus  is  peculiar  to  North  and 
South  America,  and  may  rank  with 
such  forms  as  the  colossal  sloths,  and 
certain  American  vertebrate  survivors 
of  middle  Tertiary  times.  In  some  re- 
spects it  is  intermediate  between  the 
Saturniidae,  especially  the  higher  At- 
tacinae  and  the  Cochliopodidae. 
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THE  LEPTIDAE  AND  BOMBYLIDAE  OF  THE  WHITE  MOUNTAINS. 

BY     LEWIS  E.    HOOD,    SOMERVILLE,    MASS. 


But  few  local  lists  of  the  Diptera 
have  been  published  and  until  this  or- 
der has  been  placed  upon  a  higher 
basis  by  monographic  study  anything 
seems  useful  that  will  contribute  to  our 
knowledge  of  the  geographical  distri- 
bution of  this  neglected  group  of  in- 
sects. 

I  have  considerable  material  from  the 
mountains  of  central  New  Hampshire 
and  a  list  of  the  Leptidae  and  Bomby- 
lidae  are  given  below ;  good  series  of 
several  other  families  are  in  my  posses- 
sion especially  in  the  Tabanidae,  Asili- 
dae,  Empidae,  and  Trypetidae  which  I 
shall  work  up  as  time  allows. 

What  knowledge  I  have  of  the  dip- 
terous fauna  of  the  White  Mt.  region 
has  been  gained  by  the  study  of  the 
insects  collected  during  two  trips  be- 
tween the  years  1883  and  1887,  and 
from  several  small  lots  of  flies  obtained 
from  friends  by  exchange  ;  supplemen- 
tary to  these  personal  collections  I  have 
had  free  access,  through  the  kindness 
of  Dr.  H.  A.  Hagen,  to  the  rich  collec- 
tions of  Dr.  H.  Loew  and  Baron  C.  R. 
Osten  Sacken  in  the  Museum  of  com- 
parative zoology  in  Cambridge,  Mass., 
thereby  not  only  being  able  to  deter- 
mine my  species  by  direct  comparison 
but  becoming  familiar  with  their  series 
of  New  England  Diptera. 

There  is  a  marked  similarity  be- 
tween the  dipterous  fauna  of  the  south- 
ern portion  of  the  White  Mountains, 


and  that  of  eastern  Massachusetts,  but 
the  species  obtained  north  of  Mount 
Washington  seem  to  be  more  local, 
with  many  that  are  common  in  Canada  ; 
the  material  from  the  mountain  region 
is  far  too  incomplete  to  warrant  any 
definite  conclusions  as  to  distribution 
but  I  add  to  the  list  a  few  notes  that 
have  some  bearing  on  this  subject. 

At  no  place  did  I  find  the  Leptidae 
numerous,  while  certain  species  of 
Bombylidae  were  well  represented  by 
specimens;  many  are  limited  in  their 
distribution  with  only  one  or  two  that 
could  be  considered  cosmopolitan. 

Most  of  my  specimens  were  collected 
at  North  Conway,  Bemis,  Upper  Bart- 
lett.  Glen  Station,  Mt.  Washington,  and 
the  region  around  Jefferson. 

Family  Leptidae. 

Triptoiricha  ruft thorax  Say.  Up- 
per Bartlett ;  before  only  recorded  from 
N.  Y.  westward. 

Chrysopila  fasciaia  Say.  North 
Conway,  also  at  Hollis,  N.  H. 

Chrysopila  quadrata  Say.  North 
Conway,  Bemis,  N.  H.,  eastern  Massa- 
chusetts and  throughout  New  England. 

Chrysopila  thoracica  Fab.  One 
specimen  from  near  Mt.  Lincoln ;  I  am 
not  certain  of  exact  locality,  and  have 
specimens  from  Massachusetts  and 
Maine. 

Leptis  hirta  Loew.  A  specimen 
from    the    western    part   of  the    state 
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agrees  in  every  respect  with  Dr.  Loew's 
description  but  with  slight,  if  it  can  be 
called  any,  facial  sv/elling.  Osten 
Sacken  in  his  Catalogue  gives  Illinois 
as  the  habitat  of  this  species.  The 
present  may  be  a  new  species  but  it  is 
best  to  wait  until  other  specimens  are 
received  before  any  special  description 
is  given. 

Leptis  mystacea  Macq.  Bemis  and 
Jefferson,  N.  H.,  eastern  Massachusetts, 
Norwich,  Conn. 

Leptis  punctipennis  Say.  North 
Conway,  Nashua.  Osten  Sacken  states 
that  this  is  common  in  the  northern 
states,  but  it  has  not  proved  so  in  my 
collecting  grounds. 

Athtrix  variegata  Walk.  A  single 
specimen   from   Jefferson    collected    in 

1883. 

Family  Bombylidae. 

This  family  is  better  represented  than 
the  former,  especially  in  the  number  of 
specimens.  In  his  Catalogue  Baron 
Osten  Sacken  gives  the  White  Moun- 
tains and  Maine  as  the  habitat  of  Bxo- 
prosopa  dorcadion  O.  S.  in  New  Eng- 
land ;  I  place  the  species  in  this  list  but 
as  yet  I  have  not  received  it  from  New 
Hampshire. 

Exoprosopa  dorcadion  O.  S. 

Exoprosopa  fascipennis  Say.  North 
Conway  ;  and  I  have  it  from  Connecti- 
cut. 

Exoprosopa  fascial  a  Macq.  Jeffer- 
son, Bemis,  Nashua  ;  rather  rare  near 
Boston,  Mass. 

Anthrax  lateralis  Say.  Single  speci- 
men near  Bemis. 


Anthrax  nigricauda  Loew.  Jef- 
ferson ;  only  a  single  specimen ;  have 
never  found  it  before  in  New  England. 

Argyramoeba  analis  Say.  Jefferson, 
N.  H.,  Massachusetts,  New  Jersey,  and 
in  the  collection  of  Mr.  J.  A.  Wright  a 
specimen  labelled  ''  North  Carolina  " 
received  from  Mr.  Morrison. 

Argyramoeba  plulo  Wied.  "  W. 
Mt  ".'*  I  have  a  specimen  marked  "W. 
Mt."  lately  received  with  other  species 
in  exchange ;  it  is  possible  this  means 
''Western  Montana"  but  I  am  led  to  be- 
lieve that  it  is  from  the  White  Mountains. 

Argyramoeba  simson  Fab.  Single 
specimen  from  the  western  foothills  of 
the  White  Mountains. 

Bombylius  fratellus  Wied.  North 
Conway. 

Bombylius  pygmaeus  Fab.  Jefferson . 

Bombylius  varius  Fab.  A  single 
specimen  much  damaged,  obtained  near 
North  Conway,  I  take  to  be  this  species, 
but  the  identification  is  not  positive. 
Another  species  of  this  genus  collected 
near  Jefferson  is  still  unidentified  ;  it  is 
closely  allied  to  B,  atriceps  Loew, 
but  much  smaller. 

Systropus  macer  Loew.  Upper  Bart- 
lett. 

Epibates  fumestus  O.  S.  In  his 
Catalogue  of  American  Diptera  Osten 
Sacken  gives  the  White  Mountains  as 
the  habitat  of  this  species.  I  have  as 
yet  never  seen  a  specimen,  and  it  is 
probably  very  rare. 

Some  species  of  this  family  were  very 
common  but  it  was  quite  another  thing 
to  catch  them,  they  being  approached 
with  difficulty,  seemingly  more  active 
than  their  brothers  in  the  Bay  state. 


uly,  1S93.] 


PSrCHB, 


285 


(^Continued  from  page  274.) 

des  plantes  at  Paris,  a  9  9  ^nd  the 
Philadelphia  tj'^pe  of  the  same  at 
the  Oxford  museum,  and  from  my 
notes  and  sketches  taken  at  the  time 
(1865-66)  I  can  have  no  doubt  that  the 
two  species  are  identical,  an  opinion 
first  advanced  by  Burmeister  (Germ. 
Zeitschr.  ent.,  2,54)  and  now  generally 
held.  Burmeister's  description  ap- 
peared at  least  a  month  before  Serville's. 
That  the  Brazilian  specimen  mentioned 
by  Serville  belonged  to  a  diflerent  spe- 
cies is  probable  both  from  its  geographi- 
cal separation  and  because  Serville 
mentions  that  the  inside  of  the  hind 
femora  is  of  a  deep  blue,  which  might 
have  been  taken  from  the  Brazilian 
specimen  but  is  not  true  of  the  North 
American  species. 

This  is  a  characteristic  species  of  the 
southern  United  States,  where  it  ex- 
tends everywhere  from  Florida  to 
Texas,  and  ranges  as  far  north  as  Mary- 
land, Pennsylvania  (Serville),  and  New 
Jersey  in  the  east,  Illinois  as  far  north 
as  Union  County  (Thomas)  or  Rock 
Island  County  (McNeill)  where  it  is 
rare,  and  in  the  west  to  Nebraska. 
I  have  specimens  before  me  from 
various  parts  of  Florida,  Dallas, 
Tex.,  Georgia,  North  Carolina,  Vir- 
ginia, Maryland,  New  Jersey,  and 
Nebraska. 

HlPPISCUS  (H.)   PANTHERINUS  Sp.  nOV. 

Pale  ochraceous,  the  head  strongly  tinged 
with  pale  yellow,  full  and  well  rounded, 
only  moderately  broad  above ;  vertex  trans- 
versely scabrous  behind  the  scutellum  which 


is  broader  than  long,  with  distinct  and  some- 
what elevated,  though  smoothly  rounded 
bounding  walls  which  rapidly  converge  on 
the  sides  anteriorly,  its  front  terminated  by  a 
transverse  and  deep  foveolate  sulcus  sepa- 
rating its  body  from  the  frontal  costa;  pos- 
teriorly the  bounding  wall  is  slight  and  a 
feeble  longitudinal  carina  passes  through  its 
posterior  half,  the  floor  nearly  smooth ;  lat- 
eral foveolae  small,  subrhomboid,  distinct; 
frontal  costa  rather  deeply  sulcate  except  at 
extremities.  Antennae  fuscous,  paler  at 
base.  Pronotum  not  very  stout,  the  posterior 
lobe  less  expanded  than  usual,  the  median 
carina  impressed  rather  than  cut  by  the  an- 
terior sulcus,  and  the  effect  heightened  by  its 
partial  suppression  immediately  behind  said 
sulcus  and  the  formation  of  a  slight  discal 
scutellum;  surface  rugose  but  not  promi- 
nently nor  densely,  the  lateral  canthi  moder- 
ately sharp  and  traversing  the  principal 
sulcus ;  color  ochraceous  with  a  pale  yellow 
oblique  stripe  on  either  side  of  the  metazona, 
broad  anteriorly  and  narrow  posteriorly, 
giving  the  metazona  the  appearance  of  a 
greater  expansion  than  it  has.  Tegmina 
dark  fuscous  with  strongly  pantherine,  trans- 
verse, pallid  or  yellowish  stripes  which  be- 
come narrower  and  fainter  in  the  semipel- 
lucid  apex;  in  all  cases  they  are  continuous, 
subequal,  and  traverse  the  whole  or  nearly 
the  whole  of  the  tegmina  outside  the  axillary 
area  which  is  fuscous  except  for  one  or  two 
partial  bands  adjoining  those  of  the  area 
above  but  separated  from  them  by  the  clear 
pale  yellow  sutural  stripe;  an  oblique  pallid 
discal  stripe  follows  the  descending  portion 
of  the  ulnar  vein  connecting  the  transverse 
stripes  at  either  end;  darker  spots  of  the 
marginal  field  blackish  fuscous  and  conspic- 
uous especially  in  middle  of  tegmina. 
Wings  pale  lemon -yellow  at  base  with  a 
rather  broad  dark  fuscous  stripe  hardly  nar- 
rowing in  the  upper  part  of  the  anal  field, 
but  narrowing  with  great  regularity  to  the 
anal  angle  which  it  reaches,  leaving  four 
lobes  of  the   margin  intact;  separated  by  a 
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very  narrow  yellow  line  from  the  humeral 
stripe  which  runs  two-thirds  of  the  way  to 
the  base  traversed  interiorly  by  conspicuous 
yellow  cross  veins;  costal  margin  more  or 
less  tinged  with  orange,  the  apical  portion  of 
axillary  area  with  a  few  cellular  fuliginous 
spots  clustered  along  the  veins.  Hind  fe- 
mora uniform  coral  red  within  from  base  to 
apex,  testaceous  externally  with  clouded  fus- 
cous oblique  stripes,  above  mostly  fuscous; 
hind  tibiae  coral  red  externally,  pallid  toward 
base,  the  spines  black  tipped. 
Length  of  body,  39  mm. ;  of  tegmina,  37  mm. 

Pecos  River,  Texas,  June  18.  Capt. 
Pope,  one  $ . 

This  species  not  only  shows  a  depart- 
ure toward  the  Xanthippus  type  of 
structure  of  the  pronotal  carina,  but  it 
strikingly  resembles  H.  (X,)  con- 
spicuus  Scudd.  It  differs  from  the  lat- 
ter, however,  in  the  structure  of  the 
head  and  pronotum,  as  well  as  in  the 
width  of  the  arcuate  dark  band  of  the 
wing;  and  from  the  Xanthippus  type 
generally  in  the  great  depth  of  the  infer- 
ior carina  of  the  hind  femora.  So  far 
as  can  be  seen  tlie  antennae  are  of  the 
Hippiscus  type,  but  the  tip  is  lost  in 
the  only  specimen  known. 

Hippiscus  (H.)  haldemanii. 

Oedipoda  haldemanii  Scudd!,  Rep.  U.  S. 
geol.  surv.  Nebr.,  251 ;  Glov.,  111.  N.  A.  ent., 
Orth.,  pi.  13,  fig.  3? 

Hippiscus  haldemanni  Scudd!,  Bull.  U.S. 
geol.  surv.  terr.,  2,  264. 

Oedipoda paradoxa  G\ov .  (not  Thomas), 
111.  N.  A.  ent.,  Orth.,  pi.  18,  fig.  14. 

Hippiscus  nanus  Sauss.,  Prodr.  Oedip.,  86- 

87. 

Hippiscus  tuberculatus  McNeill!,  Psyche, 
6,63. 

Oedipoda  neglecta  Thom !,  Key  III.,  Orth., 
3;  Bulk  III.    mu8.,  I,  64;  (not    Oe.    neglecta 


Thom.,   Proc.     acad.    nat.  8C.  Phila.,    1870, 
81-82,  etc. 

I  have  re-examined  some  of  the  types 
of  this  species  and  base  thereupon  my 
conclusions  about  the  synonymy  of  this 
and  the  allied  species.  That  it  is 
the  H,  nanus  of  Saussure  there  can,  I 
think,  be  no  question.  It  is  not  the  Oe. 
paradoxa  of  Thomas,  which  an  exami- 
nation of  the  type  shows  to  be  a  Xan- 
thippus, though  Glover  figures  quite 
a  different  insect.  Illinois  specimens 
labelled  by  Thomas  show,  strange  as  it 
may  seem,  that  it  was  this  insect  which 
he  mistook   for  his  Oe.  neglecta. 

This  species  appears  to  be  confined 
to  the  centre  of  the  continent.  Passing 
from  east  westward,  the  localities  known 
to  me  are  the  following:  Moline,  111. 
(McNeill),  southern  Illinois  (Thomas), 
the  Red  River  of  the  North  (Kennicott) , 
middle  Kansas  (Bruner  in  litt.),  all 
eastern  and  middle  Nebraska  and  the 
Sand  Hills  of  the  same  state  (Bruner  in 
litt.),  eastern  Nebraska  (Dodge),  Ne- 
braska City  and  the  banks  of  the  Platte 
River  (Hayden),  Garden  of  the  Gods, 
Colorado  (Packard),  Colorado  (Saus- 
sure) . 

Hippiscus  (H.)  texanus   sp.  nov. 

Brownish  fuscous,  darker  above  than  on 
the  sides,  inconspicuously  dotted  with  black, 
the  head,  excepting  above,  ochraceous  more 
or  less  mottled  with  brown,  the  vertex  behind 
scutellum  lightly  corrugate,  often  in  the 
$  transversely  disposed ;  scutellum  large 
with  slight  and  not  sharp  bounding  walls,  of 
nearly  equal  length  and  breadth  (?)  or  much 
longer  than  broad  ((f),  its  front  margin 
deeply  V-shaped  and  connected  more  or  less 
faintly  at  the  point  of  the  V  with  the  longi- 
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tudinal  carinae  of  the  vertex ;  lateral  foveolae 
rather  small,    subtriangular    and    shallow; 
frontal   costa    somewhat   constricted  above, 
gently  expanded  at  the  ocellus  at  and  below 
which   it  is  moderately   sulcate.     Antennae 
ochraceous,   becoming    blackish   fuscous   in 
apical  half  or  third,   hardly  tapering  except 
on   apical    joints.       Pronotum    compressed, 
gently  expanding  on  the  metazona,  the  dor- 
sum very  faintly  tectiform,  and  the  prozona 
posteriorly  tumid  centrally,  the  surface   with 
distant  prominent  glistening  granulations  or 
very   brief   vermiculations;    median    carina 
simple,  moderately  pronounced  with  a  dis- 
tinct   but    very    slight    uniform    arcuation; 
lateral  canthi  not  very  pronounced,  confined 
to  the  metazona  but  for  slight  indications; 
posterior  margin   rectangular;  lateral  lobes 
with  sparse,  feeble,  and  very  brief  vermicula- 
tions,   the  centre    marked    with    a    fuscous 
blotch  enclosing  a  yellowish  quadrate  mark 
below.    Tegmina  cinereous  and  fuscous,  the 
former  prevailing  in  the  ? ,  the  latter  in  the 
S  where  it  also  becomes  blackish   and  the 
cinereous  of  a  brighter  tone:  the  marginal 
field  has  a  large  quadrate  fuscous  spot  just 
beyond  the  angle  of  the  humeral  lobe,  and  in 
the  $  this  is  almost  the  only  dark  marking 
therein,  while  in  the  $  it  is  preceded  by  one 
and  followed   by    two   similar    but    a    little 
smaller,  equally  dark  spots,  and  the  apical 
portion  of  the  field  is  much   infuscated ;  in 
both  sexes  the  axillary  area  is  dark  cinereous 
with  dark   veins   and   faint    fuscous   spots; 
sutural  stripe  of  the  lighter  color  and  tolera- 
bly conspicuous;  the  inner  discoidal  field  has 
rather  small  and  roundish  fuscous  spots,  the 
largest   and  roundest  just  at  or  within  the 
broadest    part,     the    outermost    below     the 
sharply   triangular  fuscous   spot  at  the   ex- 
treme base  of  the  outer  discoidal  field  and 
separated  from  it  by  only  a  narrow  cinereous 
line  at  the   upper  edge  of  the   ulnar  inter- 
space; beyond  this  the  outer  discoidal  field 
has  three  or  four  very  similar  broad  trans- 
verse fuscous  bands,  relatively  much  broader 
and  much  darker  in  the   i  than   in  the  9  > 


becoming  blurred  and  indistinct  apically. 
Wings  coral  red  at  base,  the  fusco-fuliginous 
arcuate  band  marginal  below  the  fourth 
lobe,  of  moderate  breadth,  narrowing  but 
little  as  it  passes  to  the  anal  angle,  but  some- 
what as  it  passes  upward  to  the  faint  and 
slender  yellowish  red  line  separating  it  from 
the  humeral  stripe  which  reaches  toward  but 
not  to  the  base,  and  is  separated  from  the 
margin  except  apically  by  the  red  of  the 
base;  apex  hyaline,  slightly  infuscated  at 
the  edge  in  the  $  ^  the  veins  and  cross  veins 
blackish  fuscous.  Hind  femora  yellow  apic- 
ally and  blue  basally  within,  thrice  traversed 
by  broad  black  bars;  outside  fusco- cinereous, 
indistinctly  barred  with  fuscous  in  the  <f  ; 
hind  tibiae  yellow  with  an  orange  tinge,  the 
spines  black  tipped. 

Length  of  body,  ^,  33  mm.,  ?,  47  mm. ; 
of  elytra,  <f ,  34  mm.,  ?,  45  mm. 

Dallas,  Texas,  Boll,  May  i,  June  6. 
Described  from  3  ^,1  9.  I  have 
since  received  a  specimen  from  San 
Antonio,  Texas,  collected  by  Newell 
(Bruner). 

HiPPISCUS  (H.)  RUGOSUS. 

Oedipoda  rugosa  Scudd!,  Bost.  journ.  nat. 
hist.,  7,  469;  Walk.,  Cat.  Derm.  salt.  Brit, 
mus.,  73i;Thom.,  Rep.  U.  S.  geol.  surv. 
terr.,  6,  720-721 ;  Syn.  Acrid.  N.  A.,  132-133; 
Key  111.  Orth.,  3;  Glov.,  111.  N.  A.  ent., 
Orth.,  pi.   12,  fig.  8. 

Hippiscus  mgosus  Scudd!,  Rep.  geol.  N. 
H.,  I,  377;  Sauss.,  Prodr.  Oedip.,  85. 

Hippiscus  coralUpes  var.  rugosus  Thom., 
Rep.  ent.  111.,  9,  95,  115-116. 

This  species,  originally  described 
from  specimens  found  in  Massachusetts 
and  Maine  where  it  is  y^^-^  rare,  has 
since  proved  to  be  wide  spiead.  I 
have  myself  seen  specimens  from  Nor- 
way, Me.  (Smith),  eastern  Massa- 
chusetts   (Scudder),    Delaware     (Ent. 
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soc.  Philad.),  Maryland  (Uhler), 
Georgia  (Morrison  in  Henshaw's  col- 
lection), Illinois  (Strumberg  in  Hen- 
shaw's  coll.),  southern  Illinois  (Ken- 
nicott),  Republican  Fork,  Kansas  (Lt. 
Bryant),  Lakin,  Kans.  (Scudder), 
West  Point,  Nebraska,  and  Glendive, 
Montana !  (Bruner) ,  and  from  Dallas 
(Boll),  San  Antonio  (Lincecum),  and 
Bosque  Co.,  Texas  (Belfrage).  Saus- 
sure  in  addition  reports  it  from  Mis- 
souri, Thomas  from  the  District  of 
Columbia,  Nebraska,  and  Dakota  ;  and 
Walker  (in  whose  correct  determina- 
tion of  the  species  I  have  no  confidence) 
from  Nova  Scotia,  New  Jersey,  and 
Vancouver  Island.  It  seems  to  be  a 
southern  species,  rarely  occurring  in 
the  north.  Belfrage  says  that  in  Texas 
it  is  a  rare  species  found  on  prairies  in 
October. 

Hippiscus  (H.)  coMPACTUS    sp.   nov. 

A  compact  and  stout  though  not  very 
large  form.  Very  dark  brownish  fuscous, 
flecked  with  blackish,  the  head  stout  and 
full,  very  broad  above,  olivaceo-fuscous  ex- 
cepting above,  where  it  is  brownish  fuscous 
with  broad  median  and  lateral  longitudinal 
dull  olivaceous  stripes  ;summit  of  head  sparse- 
ly punctate,  nearly  smooth  with  very  slight 
signs  of  transverse  rugae;  vertical  scutellum 
indistinct,  with  slight  and  low  bounding 
walls,  broader  than  long  in  both  sexes,  faintly 
quadripartite ;  lateral  foveolae  slight,  elon- 
gate, triangular;  frontal  costa  broad,  flat, 
punctate,  slightly  depressed  at  the  ocellus, 
subequal,  at  upper  extremity  faintly  bifoveo- 
late.  Antennae  pale  cinereous  at  base,  dark 
fuscous  apically.  Pronotum  stout,  but  not 
•xpanding  greatly  on  the  metazona,  the  dor- 
sal area   nearly   flat   and   tolerably  uniform 


except  for  the  more  or  less  longitudinal  glis- 
tening rugae  which  are  rather  sparse  and  not 
very  elevated;  median  carina  very  uniform 
and  not  prominent  or  arcuate;  lateral 
canthi  tolerably  well  pronounced  on  the 
metazona,  distinctly  and  considerably  sur- 
passing the  median  sulcus ;  angle  of  poste- 
rior margin  slightly  exceeding  a  right  angle; 
lateral  lobes  densely  punctate  on  the  meta- 
zona. Tegmina  cinereous,  becoming  semi- 
pellucid  apically,  heavily  banded  with  black- 
ish fuscous  in  tolerably  regular  transverse 
subequidistant  stripes,  with  very  little  ob- 
liquity, broader  in  the  proximal  than  in  the 
distal  half  of  the  tegmina  ^  they  are  subcon- 
tinuous  in  the  marginal  and  discoidal  areas, 
and  the  axillary  area  is  fuscous  with  three  or 
four  small  blackish  spots  seated  on  the  anal 
vein ;  sutural  stripe  distinct  and  yellowish 
cinereous ;  the  spot  at  extreme  base  of  the 
outer  discoidal  area  is  completely  amalga- 
mated with  that  below  and  slightly  within  in 
the  inner  discoidal  area;  the  outer  stripes 
are  slender,  more  or  less  maculate,  and  do 
not  reach  the  lower  margin  of  the  tegmina. 
Wings  pale  lemon-yellow  at  base  with  a 
pretty  broad,  blackish  fuscous,  arcuate  band 
scarcely  reaching  the  anal  angle  and  touch- 
ing the  margin  only  at  the  5th  ((J)  or  6th 
(^)  lobe;  it  is  not  narrowed  above,  is  sepa- 
rated from  the  humeral  stripe  by  a  testaceous 
line,  the  stripe  reaching  nearly  to  the  base ; 
apex  hyaline,  or  in  the  $  slightly  infuscated 
next  the  margin  above,  all  the  veins  blackish. 
Hind  femora  clay  yellow  within  banded  with 
black,  dull  cinereo-fuscous  without,  oblique- 
ly banded  with  blackish  fuscous ;  hind  tibiae 
brownish  yellow,  more  or  less  infuscated  ex- 
cept in  a  broad  band  just  beyond  the  base, 
spines  black  tipped. 

Length  of  body,  $,  26  mm.,  9,33  mm., 
of  tegmina,  $ ,  22  mm.,  ?  ,  39  mm. 

Carolina,  from  the  Schaum  collection  ; 
Maryland,  from  the  south  shore  of  the 
North  Potomac.  Described  from  i  $  , 
i9. 
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THREE   NEW   PAMBOLIDS   FROM   THE  UNITED   STATES, 


BY    WM.    H.    ASHMEAD,  WASHINGTON,  D.  C. 


Arraphis  Riithe. 

No  species  of   this  interesting  genus 
is  yet  described   from    North  America 
and  nothing  is  known  of  the  habits  of 
the  several  described  European  species. 
Two   distinct    species,    captured    by 
myself  in  Florida  while  sweeping,  and 
known  to  me  only  in  the  male  sex,  may 
be  thus  distinguished  : — 
Metanotum  coarsely  rugose. 
Black :  head  yellowish. 

A.  americana  sp.  n. 
Metanotum  distinctly  areolated. 
Black  ;    collar  yellow ;  basal  two- 
thirds  of  abdomen  reddish. 

A.  tninuta  sp.  n. 

A.  americana  sp,  n.  $.  Length,  3  mm. 
Black,  shining,  with  a  short,  sparse  pube- 
scence ;  head  and  collar,  reddish-yellow ; 
basal  three  joints  of  antennae,  tegulae,  and 
legs,  honey-yellow.  Head  transverse,  rounded 
off  behind  the  eyes,  smooth,  impunctured; 
eyes  rounded,  prominent.  Mesonotum  tri- 
lobed,  the  middle  lobe  somewhat  rugulose, 
carinated  at  sides  posteriorly,  the  lateral 
lobes     shagreened.  Scutellum      convex, 

smooth,  shining,  with  a  profound  crenate 
furrow  at  base.  Pleurae  rugose.  Metathorax 
coarsely  rugose,  the  angles  produced  into  a 
long  spine;  tips  of  the  spines  yellowish; 
there  is  also  a  delicate  carina  extending  from 
the  base  of  each  spine  forward  to  the  spira- 
cles. Wings  hyaline,  the  stigma  and  ner- 
vures  brownish-yellow,  the  costal  edge  black, 
the  recurrent  nervure  interstitial  with  the 
transverse  cubital.  Abdomen  oblong-oval, 
black,  much  depressed,  highly  polished,  and 


composed  of  but  three  segments,  the  first 
with  a  deep  channel  along  the  sides,  bounded 
bv  a  carina  above. 

Hab. —  Jacksonville,  Florida. 
Type  in  Coll.  Ash  mead. 
Described  from  a  single  specimen. 

A.  minuia  sp.  n.  $.  Length  1.4  mm. 
Black,  shining;  collar  yellow;  basal  two- 
thirds  of  abdomen  reddish,  the  basal  half 
finely  longitudinally  striated;  rest  of  the 
abdomen  highly  polished.  Antennae  long, 
slender,  black,  the  pedicel  and  first  fiagellar 
joint  alone  yellowish.  Thorax  faintly  sha- 
greened or  punctate,  the  mesonotum  trilobed,. 
the  middle  lobe  with  a  slight  impression 
posteriorly  just  in  front  of  the  scutellum  but 
without  a  carina  at  the  sides.  Scutelluno 
smooth  with  a  faintly  crenated  fovea  at  base. 
Pleurae  finely  rugose.  Metathorax  regularly 
areolated,  the  angles  produced  into  long 
yellow  spines,  the  surface  of  the  areas,  ex- 
cept the  long  middle,  smooth  and  shining, 
the  middle  area  transversely  wrinkled.  Legs 
honey-yellow.  Wings  hyaline,  the  stigma 
and  nervures  pale  yellow. 

Hab. — Jacksonville,  Florida. 
Type  in  Coll.  Ashmead. 

Pambolus  Haliday. 

P.  bifasciatus  sf.  ».  ^  ? .  Length  ?  3 
mm.,  ovip.  0.3  mm. ;  (^2.6  mm.  Black,  sub- 
opaque,  minutely  shagreened ;  metathorax 
finely  rugose  and  indistinctly  areolated. 
Mesonotum  without  furrows.  Scutellum 
flat  with  a  crenate  furrow  across  the  base. 
Wings  hyaline  with  two  transverse,  fuscous 
bands.  Antennae  in  $  21-,  in  $  32- jointed, 
pale  yellowish-brown.     Legs   dark   fuscous,. 
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almost  black,  the  tarsi  pale.  Abdomen  a 
little  longer  than  the  head  and  thorax  to- 
gether,  longitudinally  striate,  the  apical 
margins  of  segments  2,  3,  and  4,  apical  half 
of  5,  and  the  following  segments  smooth, 
polished;  the  second  segment  has  also  two 
transverse  lines  or  i'npressions,  the  first  dis- 
tinct situated  a  little  beyond  its  basal  third, 
the  second  indistinct. 

Hab.  —  District   of  Columbia,    Cali- 


fornia, and  Morgantown,  W.  Va. 
Types  in  Coll.  Ashmead  and  National 
Museum. 

My  specimens  were  taken  at  large, 
while  those  in  the  National  Museum 
were  reared  June  24,  1891,  at  Morgan- 
town,  W.  Va.,  by  Prof.  A.  D.  Hop- 
kins, from  Anthaxia  virtdicornis^ 
living  in  willow  twigs. 


NOTES  ON  CERURA,   WITH   DESCRIPTIONS    OF    NEW     SPECIES 

BY    HARRISON    G.     DYAR,     BOSTON,     MASS. 


The  species  of  Cerura  have  been  so  badly 
mixed  up  in  Prof.  Smithes  new  list,  that  I 
will  give  a  catalogue  of  them,  as  follows : 

Cbrura  MULTiscRiPTA  Riley. 

1875  —  Riley,  Trans.  St.  Louis  acad.  sci., 
iii,  241. 

1890  — I^yar,  Psyche,  v,  393. 

Habitat  —  Missouri  and  Illinois  to  New 
York. 

Cbrura  scitiscripta  Walker. 

1865 — Walk.,  Cat.  lep.  Brit.  mus.,xxxii,  408. 

var,  CANDIDA  Lintner. 

1877 —  Lintn.,  30th  rept.  N.  Y.  State  mus., 
199. 

1891  —  Dyar,  Can.  ent.,  xxiii,  87.  pr.  var. 
Habitat —  Georgia  to  Kansas. 

Cerura  cinerea  Walker. 
1865  —  Walk.  Cat.  lep.    Brii.  mus  ,  xxxii, 
407. 

1883 — Edwards    and    Elliot,    Papilio,   iii, 

130- 

1891  —  Dyar,  Psyche,  vi,  So. 
var.  ciNEREOiDES  Dvar. 

1890  —  Dyar,  Can.  ent.,  xxii,  253. 

1891  —  Dyar,  Psyche,  vi,  82. 

Habitat  —  New  York  to  Montana  and  Cal- 
ifornia. 

Cbrura  occidentalis  Lintner. 

1877  — Lintn.,  30th  rept.  N.  Y.  State  Mus., 
194. 

1881  — French,  Can.  ent.,  xiii,  144. 


Habitat — Pennsylvania   to    Canada    and 
Wisconsin. 
Cbrura  modbsta  Hudson. 
1891  —  Hudson,  Can.  ent.,  xxiii,  197. 
Habitat  —  Northern  New  York. 
Cerura  borbalis  Boisduval. 
1832— Boisd..  Cuv.  an.  kingd.,  (Griffith). 
184X  — Harris,  Rept.  ins.  Mass.,  306. 
1864  — Packard,  Proc.  ent.  soc.  Phil.,  iii> 

375- 

1872— Lintner,  26th  rept.  N.  Y.  st.  cab. 
nat.  hist,  151. 

1877  — Lintner,  30th  rept.  N.  Y.  st.  mus., 
196. 

1881 — French,  Can.  ent,  xiii,  145. 

1891  — Dyar,  Can.  ent.,  xxiii,  85. 

Habitat  —  Georgia  and  Missouri  to  Illi- 
nois and  New  England  states. 

Cbrura  scolopbndrina  Boisduval. 

1869  — Boisd.,  L^p.  de  la  Cal.,  86. 

1891 — Dyar,  Can.  ent.,  xxiii,  186. 

aquilonaris  Lintner. 

1877— Lintn.,  30th  rept.  N.  Y.  state  mus., 
197. 

1891  — Thaxter,  Can.,  ent.,  xxiii,  34. 

1891  —  Dyar,  Can.  ent.,  xxiii,  186, /r.  syn. 

Habitat  —  New  York,  Canada,  Montana, 
Oregon  and  California.* 


*This  is,  doubtless,  the  species  to  which  Butler  re. 
ferrcd  as  C.  hicuspis  Bkh.  in  Ann.  mag.  n.  h.,  viii,  317  . 
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Cbruka  albicoma  Strecker. 

1884  —  Strk.,  Proc.   acad.   nat.  sci.  Phil., 
284. 

Habitat  —  Colorado. 
Cerura  paradoxa  Behr. 

1885  —  Behr,  Bull.  Cal.  acad.  sci.,  i,  64. 
Head,  thorax  and  legs  clothed  with  dense 
white  hairs,  slightlj'  tinged  with  cfnereous 
on  the  collar,  and  banded  on  the  thorax  cen- 
trally with  black  and  orange  scales ;  abdomen 
cinereous,  banded  with  white  on  the  poste- 
rior edges  of  the  segments.  Fore  wings 
silvery  white,  the  transverse  bands  usually 
absent,  but  not  diffused  as  in  Cerura  meri- 
dionalis.  When  present  they  are  faint, 
smoky  gray,  the  inner  one  excavate  on  the 
inner  side,  nearly  straight  on  the  outer  and 
slightly  incised  on  the  median  and  internal 
veins.  (The  outer  is  absent  on  all  the  speci- 
mens before  me.)  A  black  dot  at  base  on 
median  vein;  just  beyond  it,  another  on  the 
subcostal;  further  out,  five  more  in  a  curved 
line,  the  first  extending  from  costa  to  costal 
vein,  second  on  the  subcostal  vein,  third  on 
the  median,  fourth  on  internal  and  fifth  on 
the  internal  margin.  The  transverse  band  is 
represented  by  scattered,  small  gray  scales; 
its  margin  defined  in  black  on  the  costa  and 
median  vein,  and  strongly  marked  with 
orange  scales  on  the  costa,  median  and  inter- 
nal veins  and  internal  margin.  Beyond  the 
band,  are  five  black  dots,  on  the  costa,  sub- 
costal, median  and  internal  veins  respectively, 
and  on  the  internal  margin,  the  third  just  at 
the  origin  of  vein  2.  Median  space  white 
with  a  smoky  gray  transverse  line,  inwardly 
produced  on  the  submedian  fold.  In  some 
specimens  this  is  very  faint,  but  not  more  so 
than  the  other  markings.  Just  beyond  it, 
are  two  rows  of  venular  dots,  representing 
the  outer  band  and  separated  by  a  space  of 
from  i  to  I  mm.  The  inner  row  is  black,  the 
outer  orange,  and  in  one  specimen  they  are 
the  only  distinct  markings.  Terminal  space 
clear  white,  except  a  very  few  inconspicuous 
small  gray  scales  near  costal  margin.  Ter- 
minal intervenular  dots  distinct,  black,  but 
variable  in  size  from  small  to  large. 


Hind  wings  non-lustrous  white,  with  the 
blackish  terminal  dots. 

Below  white,  an  extra-mesial  gray  shade 
line  on  fore  wings  and  discal  spots  on  both 
pair.     Terminal  dots  as  above. 

Expanse,  37-42  mm. 

A  decidedly  variable  species,  especially  in 
the  distinctness  of  maculation. 

Var*  PL  ACID  A,  n.  var. 

This  is  the  form  in  which  the  smoky  gray 
transverse  bands  are  evident  at  first  glance, 
and  the  characteristic  aspect  of  the  species  is 
much  modified  thereby.  The  form  is  rare, 
occurring  only  in  two  or  three  females  out  ot 
the  large  number  of  specimens  in  Dr.  Behr*s 
collection.  It  is  a  partial  reversion  to  the 
usual  type  of  marking  in  the  genus  Cerura. 

Habitat  —  Nevada  Co.,  California. 

Cerura  meridionalis,  n,  sp. 

Head,  collar,  and  patagia  white,  thorax 
centrally  mixed  with  blackish  and  a  few 
orange  scales ;  abdomen  apparently  pale  gray, 
banded  with  whitish,  but  in  poor  condition 
in  my  specimens.  Fore  wings  silvery  white, 
the  usual  bands  and  marks  nearly  lost,  being 
diffused  and  scattered  into  numerous  black 
scales,  which  cover  nearly  the  whole  surface. 
Basal  space  white,  except  for  a  few  dots, 
composed  of  three  or  four  clustered  scales, 
one  at  base  and,  further  out,  three  more,  on 
costal,  median  and  internal  veins  respective- 
ly, the  one  on  the  median  vein  much  further 
out  than  the  others.  The  transverse  band  con- 
sists of  black  scattered  irrorations  on  the 
white  ground,  with  a  few  orange  scales  about 
the  median  and  internal  veins.  Its  shape 
can  be  made  out,  being  deeply  excavate  both 
without  and  within,  but  not  broken.  It  is 
about  5  mm.  wide  or  internal  margin,  a 
little  narrower  on  costa  and  only  a  little  over 
I  mm.  wide  in  its  narrowest  part  below  med- 
ian vein.  Median  space  white,  with  sparse- 
ly, and  irregularly  distributed  black  irrora- 
tions. The  outer  band  is  represented  by 
scattered  black  irrorations,  which  extend  to 
the  outer  margin,  but  become  more  dense 
near  the  inner  border  of  the  band,  which  is 
quite  sharply  defined  in  one  specimen,  being 
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lined,  nearly  continuously,  with  orange 
scales.  It  starts  on  the  costa,  about  4mm. 
fr«m  apex,  runs  slightly  obliquely  inwards  to 
vein  5,  then  curves  sharply  outward  and 
turns,  running  parallel  to  external  margin 
to  its  junction  with  the  internal  margin, 
where  it  becomes  obscure.  It  is  outwardly 
produced  on  veins  3  and  4.  In  the  other 
specimen,  this  line  lacks  most  of  the  orange 
scales,  and  is  very  obscure,  its  course  being 
hardly  discernible.  Terminal  intervenular 
spots  very  slight,  consisting  of  four  or  five 


very  small  black  scales,  not  contiguous. 

Hind  wings  white,  without  silvery  luster, 
the  intervenular  spots  larger  than  on  fore 
wings,  smoky  black.  Below,  the  wings  are 
white ;  terminal  dots  repeated,  enlarged. 

Expanse  46  mm.  Two  ?  ? ,  El  Paso, 
Texas. 

Kindly  presented  to  me  by  Prof.  J.  J. 
Rivers  of  the  University  of  California. 

I  have  drawn  up  the  following  table  to 
separate  the  species  of  Cerura :  — 


§  I.    Primaries  crossed  by  about  eight  angularly  undulate  black  lines. 
Secondaries  black  —  multiscripta  Riley. 
Secondaries  white. 

Lines  continuous  — scitiscripta  Walker. 
Lines  broken  —  var.  Candida  Lintner. 
§  2.  Primaries  crossed  at  basal  third  by  a  broad  gray  band,  which  may  be  broken  or  diffuse 
or  even  entirely  obsolete. 

Primaries  dark  cinereous — cinerea  Walker. 
Primaries  pale  cinereous. 
A  row  of  dots  in  median  space  — var.  cinereoides  Dyar. 
Three  dentate  lines  in  median  space. 

Band  with  defined  edges  and  a  few  orange  scales  —  occidenialis  Lintner. 
Band  of  uniform  tint,  and  without  orange  scales  — modesta  Hudson. 
Primaries  white. 
Transverse  band  indistinct,  though  perhaps  broken. 

Six  black  spots  in  an  ellipse  on  disk — borealis  Boisduval. 
Indistinct  dentate  lines  on  disk. 
Band  broad — scolopendrina  Boisduval. 
Band  narrow  or  broken  —  albicoma  Strecker. 
Transverse  band  faint  or  obsolete,  rarely  distinct. 

Black  markings  much  reduced,  ofYen  largely  absent,  but  not  diffuse. 
Transverse  band  faint  or  absent — paradoxa  Behr. 
Transverse  band  distinct —  var.  placida  Dyar. 
Black  markings  very  diffuse,  irrorate,  size  large  —  meridionalis'Dyz.v. 


Personal  notes  :  —  American  entomolo- 
gists will  be  pleased  to  hear  that  the  mathe- 
matical physical  faculty  of  Heidelberg 
University  has  conferred  the  degree  of 
Doctor  philosophiae  naturalis  (honoris 
causa)  upon  Baron  Charles  Robert  von 
Osten  Sacken. 


Prof.  C.  H.  Tyler  Townsend  of  the  New 
Mexico  College  of  Agriculture  at  Las  Cruces, 
has  started  on  a  field  trip  by  wagon  from 
there  to  the  Grand  Caflon  of  the  Colorado, 
via  Flagstaff.  Prof.  Wooton,  of  the  same 
College,  and  two  students  accompany  him 
and  they  expect    to  be    away  two  months. 
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Thev  have  arranged  to  meet  Prof.  Toumey 
of  the  University  of  Arizona,  and  his  party, 
consisting  of  men  from  the  Agricultural  De- 
partment in  Washington,  who  start  by  wagon 
from  Tucson,  at  Flagstaff  about  the  first  of 
July.  They  will  then  go  on  to  the  Grand 
Caflon  together,  remaining  in  company  three 
or  four  weeks,  and  returning  by  way  of  the 
eastern  boundary  of  Arizona.  The  object  of 
both  parties  is  the  collection  of  insects  and 
plants. 

Dr.  W.  J.  Holland  of  Pittsburg  sailed  for 
Europe  June  29  and  during  the  summer  will 
prosecute  some  entomological  studies  in  the 
museums  of  London  and  Paris. 

BIBLIOGRAPHICAL   NOTES. —  II. 

BY    SAMUEL    HENSHAW. 

BioLOGiA  Centrali-Amerjcana.  —  COL- 
EOPTERA.     Vol.  I.     By  Henry  Walter  Bates. 

gen.    sp  • 
Cicindelidae,  1881,  pt.  13-14,  p.  1-18; 
1883,  pt.  27,  p.  256;  1884,  pt.  31, 
p.  257.261.  8    85 

Carabidae,  1881,  pt.  14,  p.  19*40;  1882, 
pt.  15-19,  p.  41-15^'  '883,  pt.  21- 
22,  25,  27,  p.  153-255 ;  1884,  pt.  31- 
32,34,  p.  261-299.  144  999 

Species  of  the  following  genera  are  fig- 
ured :  — 

Cicindelidae. — Cicindela,  i,  13.  Ctenos- 
toma,  I.  Odontocheila,  i,  13.  Oxycheila, 
I.  Oxygonia,  i.  Pseudoxycheila,  i.  Tet- 
racha,  i. 

Carabidae.  —  Abaris,  4.  Adrimus,  4. 
Agra,  12.  AUotriopus,  4,  Amara,  4.  Ana- 
trichis,  3.  Anchomenus,  4.  Ancistro- 
glossus,  7.  Anillus,  6.  Anisodactylus,  3. 
Anisotarsus,  3.  Apenes,  7,  8,  13.  Apristus, 
8.  Ardistomis,  2.  Arthrostictus,  3.  Aspasi- 
ola,  8.  Aspidoglossa,  2.  Axinopalpus,  8. 
Barysomus,  3.  Bembidium,  6.  Brachinus, 
7.  Calathus,  4.  Calleida,  9,  13.  Calo- 
phaena,  6.  Calosoma,  2.  Carabus,  13.  Cas- 
nonia,  6,  13.  Catapiesis,  4.  Catascopus,  7. 
Celia,  4.  Chlaenius,  3,  13.  Clivina,  2. 
Clopodes,  5,  13.  Coptodera,  7.  Cratocera, 
4.     Cryptobatis,   8.      Curtonotus,    4.     •Cyr. 


tolaus,  5.     Diaphorus,  6,  13      Diploharpus* 

6.  Discoderus,  3.  Dromius,  8.  Ega,  6. 
•Elliptoleus,  4.  Euchroa,  4.  Euproctus,  8 
Eurycoleus,  7.     Evarthrus,  14.     Galerita,  6, 

7.  Gallerucidia,  9.  Glyptolenus,  5,  13- 
Helluomorpha,  7.  Hyboptera,  8.  Hypher, 
pes,  4.  ♦Ithytolus,  13.  Lachnophorus,  6. 
Lebiu,  10,  II,  12.  Lelis,  7.  Leptotrachelus 
6.  Lia,  12.  Loricera,  2.  Loxandrus,  4,  13 
Loxopeza,  10.  Menidius,  8.  Micragr^,  6 
♦Mioptachys,  6.  Mizotrechus,  6.  Morio,  4 
Moriosomus,  4.  Nemotarsus,  7.  Notiobia 
3,  13.  Notiophilus,  2.  ♦Ochropisus,  7 
Omophron,  2.  Onota,  8,  13.  Onyptergyia 
5.  Otoglossa,  8.  Pachyteles,  2,  13.  Pana- 
gaeus,  3.  Pasimachus,  2.  Pclecium,  3. 
♦Pelmatellus,  3.  Pentagonica,  9.  ♦Per. 
colaus,  4.  Pericompsus,  6,  13.  Perigona,  6. 
Pheropsophus,  7.  Philopheuga,  9.  Phloe- 
oxena,  7.  Physea,  2.  Pinacodera,  7,  8. 
Platynus,  4.  Platysoma,  4.  Polpochila  3.* 
Pseudomorpha,  12.  Scaphinotus,  13.  Schi. 
zogenius,  2.  Selenophorus,  3,  13.  Steno- 
crepib,  3.  Stenoglossa,  7.  Stenognathus,  7. 
Stenomorphus,  3.  Stenous,  3.  Stolonis,  4^ 
Tachys,  6.  Tachyta,  6.  Tetragonoderus,  7, 
Trechus,  6.     Xystosomus,  6. 

New  genera  are  marked  (♦) ;  the  figure 
following  the  name  of  the  genus  denotes  the 
number  of  the  plate.  Of  the  85  species  of 
Cicindelidae  found  in  Central  America  18 
species  occur  in  America  north  of  Mexico* 
and  of  the  999  species  of  Carabidae  from 
Central  America,  84  are  found  in  America 
north  of  Mexico. 


Cbrura  modbsta.  —  In  my  list  of  the 
Bombyces  taken  at  electric  light  in  Pough- 
keepsie,  N.  Y.,  given  not  long  since  in 
Psyche,  occurs  the  name  Cerura  aquilonaris. 
This  I  now  believe  is  an  error,  and  the  name 
should  be  Cerura  modesta  Hudson.  This 
species  was  not  then  described,  and  the  deter- 
mination was  made  from  a  single  example  in 
very  poor  condition  taken  from  the  lamps 
previous  to  1890.  C.  aquilonaris  Lintn. 
{j=.scolofendrina  Boisd.)  probably  does  not 
occur  in  New  York.— Harrison  G.  Dyar. 
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General  notes  :  —  Hudson's  Elementary 
manual  of  New  Zealand  entomology,  an  oc- 
tavo work  of  136  pp.  and  21  colored  plates,  is 
not  at  all  what  its  title  would  lead  one  to 
expect.  It  is  rather  an  account  of  a  selected 
series  of  insects  of  all  orders,  about  113  spe. 
cies,  the  life-history  or  habits  of  which  were 
more  or  less  known  to  the  author.  Perhaps 
the  most  interesting  and  the  fullest  are  those 
of  species  of  Hepialus  and  Oeceticus.  Its 
value  consists  in  this  and  the  figures  of  the 
larvae,  etc.,  which  are  unfortunately  rather 
too  vague  and  generalized  for  special  use. 
It  is,  however,  an  interesting  sketch  of  in- 
sect-life at  the  antipodes. 

The  third  part  of  Lowne's  Anatomy  of  the 
blowfly,  concluding  the  first  of  two  volumes, 
contains  136  pp.  and  10  pi.  It  discusses  the 
topographical  anatomy  of  the  muscles  and 
viscera  of  the  imago,  the  embryology,  the 
general  anatomy  and  histology  of  the  insect, 
and  the  development  of  the  nymph  in  the 
pupa.  The  next  volume  will  deal  with  the 
internal  organs.  Many  of  the  author's  views 
are  diametrically  opposed  to  those  usually 
received,  but  in  such  cases  both  sides  are 
presented. 

The  tenth  part  of  Moore's  Lepidoptera 
Indica  deals  entirely  with  the  Satyrinae,  but 


contains  nothing  of  general  interest. 

The  Royal  Society  of  New  South  Wales 
offers  its  medal  and  twenty-five  pounds  for 
the  best  communication  on  each  of  several 
subjects,  among  which  is  one  **on  the  in- 
juries  occasioned  by  insect-pests  upon  intro- 
duced trees"  in  that  country.  The  offer  is 
closed  in  May,  1893. 

Theodore  Shaw  of  Wellesley,  Mass.,  a  boy 
of  nine,  informs  us  that  on  June  14  last  he 
caught  a  specimen  of  Heraclides  crespkontes 
in  that  town.  It  is  not  known  to  have  been 
seen  in  Massachusetts  since  1883. 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL  CLUB. 

8  April,  1892. — The  170th  meeting  was 
held  at  156  Brattle  street,  Mr.  S.  Henshaw  in 
the  chair. 

Mr.  A.  P.  Morse  showed  some  larvae  of 
Corethra  which  he  had  recently  collected. 
He  also  remarked  that  while  collecting 
lately  he  had  found  a  salamander  which  had 
been  feeding  on  white  ants. 

Mr.  S.  H.  Scudder  read  letters  from  Mr. 
W.  H.  Edwards  and  Mr.  J.  Fletcher,  both 
noting  the  poor  success  they  had  had  in  win- 
tering the  larvae  of  several  butterflies. 
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I  am  preparing  a  monograph  of  the  Phalan- 
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turn any  sent.  Specimens  from  the  Northwest, 
Southwest,  and  the  Pacific  coast  especially  desired. 

CLARENCE  M.  WEED, 
Hanover,  N.  H. 
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SOME    OLD    CORRESPONDENCE  BETWEEN    HARRIS,  SAY,   AND 

PICKERING.— VI. 


[PICKERING  TO  SAY.] 

Salem,  Sept.  9th,  1S25. 

Dear  Sir^ 

I  take  the  present  opportunity  to  for- 
ward you  a  few  specimens  of  insects. 
The  brown  butterfly  inhabits  the  bald 
summits  of    the   White    mountains   of 
New  Hampshire   and   appeared   to   be 
confined  to  those  regions.     Mr.  Nuttall 
described  to  me  a   year  ago  an  insect 
from  the  same  locality  probably  identi- 
cal   with    this,   but    unfortunately    his 
specimens   were   lost.     The  white   Pi- 
eris    occurred   not   unfrequently   about 
the   base   of  the   mountains,    together, 
with  a  fine  species  of  Apatura }  with  a 
broad  white  band  across  the  middle  of 
each  wing,  of  which  I  was   unable  to 
procure  more  than  a  single  specimen. 
The  small  Lycaena  was  taken  in  a  bog 
meadow  in  this  vicinity.     Your  Cicin- 
dela  formosa  I  have  frequently  met  with 
in  this  vicinity,  and  particularly,  it  oc- 
curred in  great  numbers,  for  two    suc- 
cessive   years,   at    a    sandy    spot    near 
Cambridge  in  this  state :  the  other  Ci- 
cindela,  of  which  I  have  sent  you  the 
two   extremes   in   the  variation   of  the 
markings,    is     distinguishable    at    first 
sight  from   C.    sexguttata  by   the   con- 
vexity  of  the   elytra   and   also   by  the 


comparative     dullness     of    the     colors 
when  alive,  occurred  abundantly  at  the 
same  locality   and   I    have  met  with  it 
no  where  else.     The  Pollyxenus  I  met 
with  two  or  three  times  this  last  spring 
under  the  bark  of  the  Walnut ;   on  the 
side  of  the  White  mountains  under  the 
bark  of  a   dead   pine  I   took    a    single 
specimen  of  the   genus   Craspedosoma 
which  I  have  by  me  now  though  it  is 
very  much   injured.     The   black    Lep- 
tura  is  also  from  the  sides  of  the  White 
mountains.      The   Tipula   is  found   in 
ditches  in  bog  meadows  in  this  vicinity 
and  makes  a  curious  appearance  when 
flying,  the  six  legs  are  then  extended 
and  become  very   conspicuous,  slowly 
moving    along,   while    the    means    by 
which  the  motion  is  produced  are  not 
seen.     I   have   filled   up  the  box  with 
duplicates   from   my  collection   (which 
unfortunately  are  rather  scarce  particu- 
larly of  the  more  uncommon  species)  of 
the     genera    Leucopsis,     Plea    Leach, 
Xylota?,     Syrphus,     Nemotelus,     Sto- 
moxys,     Hydrometra,     Curculio,     Lu- 
perus,  Clytus,  Cychrus,  &c ;  if  among 
these  you   find   anything   interesting   1 
shall  be  able  to  give  you  further  infor- 
mation. 

Yours,  with  respect, 

Charles  Pickering. 
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[draft  of  reply  by  THOMAS  SAY.] 

October  12th,  1S35. 

I  thank  you  much  for  the  specimens 
of  ins.  you  were  so  good  as  to  send  me, 
as  well  as  for  the  agreeable  letter  which 
accompanied  them  ;  in  the  care  of  Mr. 
Robinson  they  all  arrived  in  excellent 
order. 

The  Pollyxenus  you  met  w.  is  [''per- 
haps" erased]  the  P.  fasciculatus  Nob. 
if  so  the  species  has  a  wide  range. 

Pieris,  I  have  not  met  w.  this  sp. 
before  &  do  not  know  it,  have  you  both 
sexes } 

Limenitis  arthemis,  Drury,  tlje  But- 
terfly w.  a  broad  white  band  across  ea. 
wing. 

Lycaena  phloeas,  var. 

Cicindela  formosa.  I  am  surprised 
to  learn  that  this  is  Td  in  y*r  region; 
Fve  never  met  w.  it  here.  1  think  you 
will  find  the  green  Cicindela  to  be  a 
variety   of  C.   6-guttata,   I    have    some 


specimens  on  which  the  punctures  are 
very  large  so  as  to  give  the  surface  a 
very  rough  appearance. 

The  Craspedosoma  must  be  interest- 
ing, I  have  not  yet  found  a  sp*n  in  this 
country. 

The  black  Leptura  is  my  Z.  pubera, 

''The  Tipula  found  in  ditches  &c" 
is  Ptychoptera  clavipes  of  authors. 

The  brown  butterfly  is  my  Hip- 
parchia  semidea.  I  received  a  mutil- 
lated  specimen  from  Mr.  Nuttall,  but 
yours  is  in  good  order.  I  propose  to 
figure  it  in  my  3rd  or  4th  vol.  (the 
marbling  of  the  under  sides  of  hind 
wing  is  much  as  in  H.  semele,  but  the 
dark  lines  are  broader.) 

The  Leucospis  is  a  small  sp*n  of  my 
L,  ajffinis. 

The  Prince  of  Musignano  will  deliver 
you  this  letter  if  he  goes  so  far  as  Sa- 
lem, if  not  he  will  put  it  in  the  Boston 
post  oflice. 

Melandrya  labiata  Nob. 


DESCRIPTIONS  OF   OESTRID  LARVAE  TAKEN  FROM   THE  JACK 

RABBIT   AND  COTTON-TAIL. 

BY    C.    H.    TYLER    TOVVNSEND,     LAS     CRUCES,     N.     MEX. 


Our  jack-rabbits  and  cotton-tails  are 
frequently  badly  infested  with  bots,  but 
the  former  are  usually  the  worse  in- 
fested. The  jack-rabbit  of  this  region 
is  the  Lepus  callotis  of  Wagler  ;  while, 
if  I  am  not  mistaken,  our  cotton-tail  is 
the  sage  hare,  Lepus  artemisia  of  Bach- 
man  (or  possibly  L.  ^acy^w/a«/Waterh.) 

Jack-rabbits  are  sometimes  seen  with 
immense,  unshapely  lumps  on  their 
shoulders,  sides  or  backs.  Whetlier 
or  not  these   are  due   to  bots,  I  can  not 


say  positively,  as  I  never  succeeded  in 
securing  a  rabbit  in  this  condition.  I 
have  been  told  that  when  these  lumps 
are  cut  open,  they  reveal  simply  a  col- 
lection of  sacs  filled  with  a  watery  sub- 
stance, but  without  bots. 

It  may  seem  strange  to  record  that 
the  jack- rabbit  bot  is  a  Dermatobia, 
while  the  bot  of  the  cotton-tail  is,  as  a 
rule  a  Cuterebra.  Such,  however,  is 
the  case.  While  I  have  not  observed 
any  instance  as  yet  of  the  Cuterebra  in- 
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festing  the  jack-rabbit,  I  have  on  sev- 
eral occasions  taken  small  Dermatobia 
larvae  from  cotton-tails. 

On  October  10,  1S91,  nine  cotton- 
tails were  shot  at  Joblin's  ranch,  in  the 
San  Andres  Mts.  Seven  bots  were 
taken  from  beneath  the  skins  of  these. 
Two,  and  even  three,  were  found  in 
the  same  cyst  or  ''warble."  Each  cyst 
communicated  with  the  outside  by  an 
orifice  through  the  skin.  The  bots 
were  found  on  the  back,  belly  and 
shoulders.  They  are  more  shortened 
in  form  than  those  taken  from  the  jack- 
rabbit,  and  become  of  a  brown  instead 
of  a  gray  tinge  after  immersion  for 
some  time  in  alcohol.  The  following 
is  a  description  of  them  : 

Larva  of  Cuterebra  sp.  from  Lepus  arte- 
tnisia  (?) — Elongate  oval,  thick,  broader  be- 
hind than  in  front,  dorsal  surface  convex  in 
profile,  ventral  rather  concave;  first  and 
eleventh  segments  appearing  nearly  equal  in 
width  when  the  latter  is  extruded,  but  the 
eleventh  appears  smaller  when  sunken  ;  seg- 
ments gradually  increasing  in  width  from 
first  to  seventh,  the  seventh  segment  widest, 
remaining  segments  decreasing  in  width  pos- 
teriorly; tenth  segment  telescopic,  some- 
times protruded  when  the  eleventh  becomes 
more  clearly  outlined.  All  the  segments,  ex- 
cept the  first  and  eleventh,  densely  and 
equally  covered,  both  above  and  below,  with 
short  horny  spurs,  not  spiny,  the  first  seg- 
ment less  bare  than  the  eleventh.  One  pair 
of  small,  straight,  approximated  black  jaws; 
antennae  rather  removed  basally,  approxi- 
mated distally  meeting  the  jaws,  each  anten- 
na with  two  small  ocellus-like  dots  on  upper 
surface;  in  one  specimen  the  antennae  are 
horny  and  black  so  that  the  dots  do  not  show ; 
jaws  and  antennae  sunk  in  a  crescent-like  or 
semicircular  transverse  cavity  in   the  first  or 


cephalic  segment,  the  first  segment  with  a 
median  notch  in  its  upper  anterior  margin. 
Anterior  (or  superior)  stigmatal  plate  of  last 
segment  sub-circular,  more  or  less  complete- 
ly bifid  longitudinally,  Kituated  in  an  a  cres- 
centic  transverse  furrow  or  cavity,  the  furrow 
appearing  long  crescentic  when  the  tenth 
segment  is  extruded,  but  short  and  hardly 
crescentic  when  not  extruded  ;  pof>terior  (or  in- 
ferior) plate  situated  in  an  elongate  transverse 
pit,  the  margin  of  the  segment  below  pit 
bearing  a  median  notch  and  a  slight  lateral 
one  on  each  side.  Length,  id  to  20  mm. ; 
width  of  7th  segment,  9  to  9.75  mm.  De- 
scribed from  two  specimens  collected  Oct.  10. 
San  Andres  Mts.,  New  Mexico. 

On  October  10,  a  jack- rabbit  was 
shot  near  Joblin's  ranch,  San  Andres 
Mts.,  from  beneath  the  skin  of  which 
six  bots  were  taken,  mostly  on  the  back 
and  about  the  root  of  the  tail.  They 
are  rather  elongate,  and  whitish. 
Each  one  lay  in  its  cyst  or  "warble*  ' 
The  following  is  a  description  of  them  : 

Larva  of  Dermatobia  sp.  from  Lepus 
callotis- — Elongate  conical  anteriorly,  taper- 
ing posteriorly,  not  stout  and  thick,  broader 
in  front  than  behind,  dorsal  surface  convex 
in  profile,  ventral  concave;  first  segment 
small,  much  smaller  than  eleventh  ;  segments 
gradually  increasing  in  width  from  first  to 
sixth,  the  sixth  segment  widest,  remaining 
segments  decreasing  in  width  posteriorly ; 
eleventh  strongly  extruded,  joining  the  tenth 
by  a  constricted  neck,  more  or  less  spherical 
rather  truncate  posteriorly.  Segments  after 
the  first  sparsely  covered  with  short  black 
curved  spines,  showing  most  plainly  recur- 
vate  on  last  segment,  which  is  nearly  or 
quite  bare  on  posterior  surface.  One  pair  of 
very  small,  rather  removed,  straight  black 
jaws,  situated  in  a  crescentic  transverse  slit; 
antennae  approximated,  ocellus-like  dots 
not  visible,  a  pit  in  the  first  segment  above 
and  behind  the  antennae.      Stigmatal  plates 
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on  last  segment  consiKtin^  of  four  horny, 
reddish-brown,  more  or  less  curved^  trans- 
versely corrugated  ridges  on  each  side,  a 
small  pit  just  above  and  between  them ;  u 
swelling  or  prominence  below  them  which  is 
bounded  inferiorlv  bv  a  crescentic  transverse 
furrow,  the  margin  of  the  segment  below 
furrow  being  more  or  less  strongly  notched. 
Length.  19  to  22  mm.;  width  of  6th  segment, 
5  to6.s  mm.  Described  from  five  specimens 
perhaps  not  fully  grown,  collected  Oct.  10. 
San  Andres  Mts.,  New  Mexico. 


DOIIKN     AND    BUKMEISTER. 

Two  Ncstors  of  entomology  have  recently 
pas^od  away  within  two  days  of  each  other, 
born  in  the  first  and  dying  in  the  last  decade 
of  the  century.  Dr.  C  A.  Dohrn  was  born 
in  1806  and  Dr.  Hermann  Burmeister  in  1807  ; 
the  former  died  May  4,  the  latter  May  2  last. 
Dohrn  was  especially  known  as  a  coleopterist 
and  as  the  head  and  front  of  the  Entomological 
society  of  Stettin,  Germany.  Burmeister  oc- 
cupied many  fields,  not  only  in  entomology, 
but  in  general  zoology,  in  geology  and  espec- 
ially in  paleontology  during  the  past  30 
years,  since  his  appointment  to  the  direc- 
tor*hip  of  the  National  museum  of  Buenos 
Aires.  He  was  buried  at  the  cost  of  the 
state  and  the  President  of  the  republic  was 
preserit  at  liis  funeral.  Dr.  Carlos  Berg 
another  entomologist  of  distinction,  long  his 
assi«itant,  succeeds  him  as  director  of  the 
museum. 


PROCEEDINGS    OF    SOCIETIES. 

C'AMBRIDGK    KNT()MOLO<iICAL    CLUH. 

13  May.  iS92.--The  171st  meeting  was 
held  at  156  Brattle  St.  Mr.  S.  H.  Scudder 
was  chosen  chairman  and  Mr.  A.  P.  Morse 
secretary  pro  tempore. 

Mr.  .\.  B.  Mayer  was  elected  to  active 
membership. 

Mr.    S.   H.  Scudder  called    attention  to  a 

short  discussion  by  Emery  in  the  February 
Bulletin  of  the  Socidt6  Vaudoise  (v.  27,  p. 
258)  on  the  origin  of  the  ant  fauna  of  Europe, 


Thi.s  hot  must  occasionallv  continue 
all  winter  in  the  animals,  as  small  ones, 
apparently  this  species,  were  taken  from 
cotton-tails  shot  Oct  24  and  29. 

On  Oct.  14,  a  jack-rabbit  was  shot 
which  had  a  small  sac  beneath  the  .skin, 
apparently  containing  voung  bots. 
Closer  examination  revealed  only  re- 
mains  of  small  bots,  which  had  died 
from  some  cause. 


a  result  of  his  studies  of  the  ants  found  in 
Sicilian  aml>er  as  compared  with  those  of 
the  amber  of  Samland  and  the  existing  fauna 
of  Europe.  The  existing  fauna  he  divides 
into  three  groups,  a  boreal,  an  Indian  (those 
having  Indo-Australian  and  South  African 
affinities),  and  a  cosmopolitan,  and  remarks 
regarding  the  first  two  that  in  passing  from 
the  north  southward  or  from  the  present  time 
to  the  amber  epoch,  the  boreal  group  dimin- 
ishes and  the  Indian  group  increases  in  im- 
portance; the  former  is  absent  from  the 
Sicilian  amber  and  the  latter  in  the  existing 
Scandinavian  fauna.  He  is  of  the  opinion 
that  an  Indian  fauna  inhabited  Europe  in 
eocene  time  and  that  a  new  fauna,  derived 
from  the  polar  regions,  advanced  upon  it,  but 
was  checked  in  its  southward  march  bv  the 
sea  which  then  crossed  middle  Europe,  so 
that  it  never  reached  so  far  as  Sicily  although 
it  left  its  impress  on  the  fauna  of  the  Baltic 
amber. 

Mr.    Morse    exhibited    a  specimen    of  that 
rarity,    the    male    of    Pelecinns    polycerator, 
taken    by   him    at    Provincetown,    Mass..    in 
September.     lie   also  showed  two    males  of 
CoUas  interior   collected    at    the  summit  of 
Kearsarge    Mountain,   near   North   Conway, 
N.  H.,  July  2,  1891,  tmd  several  specimens  of 
Colias  philodicc    showing    variations  in  the 
discal   spot  on  the  upper  surface  of  the  fore 
wings;  these,  in  one  male,  were  almost  en- 
tirely absent,  and,  in   a  white   female,  very 
large    and    triangular    with    the    apex    and 
longest  sides  directed  outward. 
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(  Continued  from  page  288. ) 

Hippiscus  (H.)  vARiKGATus  sp.  nov. 

Similar  in  form,  and  color  to  H.  compactus 
but  with  the  disk  of  the  prothorax  generally 
rather  lighter  and  more  often  marked  by  a 
pallid  decussate  stripe,  which  is  here  found 
even  in  the  $  ;  sculpture  of  the  head  not 
differing  from  that  species,  excepting  that 
the  ridges  about  the  foveolae  are  if  anything 
duller  and  that  the  frontal  costa  is  slightly 
sulcate  below  th^  ocellus.  Antennae  luteous 
at  base,  beyond  reddish  fuscous.  Prono- 
tum  as  in  H.  compactus  but  with  the  hind 
margin  more  obtusely  angled,  and  the  carina 
of  the  prozona  independently  though  feebly 
arcuate.  Tegmina  cinereous  or  hoary,  becom- 
ing semipellucid  apically,  with  markings 
much  as  in  H.  compactus^  but  less  regular, 
more  maculate,  more  oblique,  the  central  spot 
usually  very  broad,  the  marginal  field  much 
more  numerously  spotted,  and  the  spots  of 
the  axillary  area  generally  more  distinct,  be- 
ing deeper  and  more  sharply  defined;  the 
tegmina  are  relatively  longer.  Wings  also 
relatively  longer  and  narrower,  but  with  mark- 
ings precisely  as  in  the  preceding  species,  ex- 
cepting that  the  basal  color  is  variable  (as 
indeed  it  may  be  there),  varying  from  a  pallid 
tint  through  pale  lemon  yellow  to  saffron 
and  coral  red,  the  last  in  a  single  example. 
Hind  femora  bright  yellow  within,  thrice 
heavily  banded  transversely  with  black,  dull 
clay  yellow  without,  very  obliquely  banded 
with  blackish  or  fuscous;  hind  tibiae  yellow 
with  an  orange  tinge  sometimes  infuscated  a 
little  just  beyond  a  broad  clear  basal  belt; 
spines  black  tipped. 

Length  of  body,  ^,  28  mm.,  ?  ,  37  mm. ;  of 
tegmina,  ^,  28  mm.,  J,  35.5  mm. 


I    have   seen  specimens   from  Penn- 
sylvania    (Schaiim     coll.),     Maryland 


(Uhler,  Bruner),  Washington,  D.  C. 
(Bruner),  and  Georgia  (Morrison),  in 
the  east,  and  Indiana  (H.  Edwards), 
southern  Illinois  (Kennicott),  and  To- 
peka,  Kansas,  collected  by  Cragin 
(Bruner),  in  the  west.  Mr.  Bruner  also 
tells  me  that  he  has  specimens  from 
Virginia,  Decatur,  Ala.,  Chattanooga, 
Tenn.,  and  Mississippi,  in  the  south, 
and  from  Indiana,  Illinois,  Missouri, 
I^ansas,  and  eastern  Nebraska,  in  the 
north. 

Described  from   i3<J,  S    9,   part  of 
them  from  Mr.  Henshaw's   collection. 


Hippiscus  (H.)  suturalis  sp.  nov. 

Hippiscus  rugosus  McNeill !,  Psyche,  6,  63. 

One  of  the  smallest  species  of  the  genus, 
with  somewhat  compressed  body,  expanding 
but  slightly  on  the  nietazona,  of  the  same 
tone  of  color  and  general  appearance  as  the 
three  preceding  species.  Head  dusky  above, 
obscure  olivaceous  below,  the  summit  nearly 
smooth  with  a  nearly  circular,  very  shallow 
and  smooth,  feebly  quadripartite  scutellum ; 
lateral  foveolae  small,  shallow,  triangular,  a 
little  elongated;  frontal  costa  feebly  convex 
but  depressed  at  and  immediately  below  the 
ocellus,  at  its  upper  extremity  very  feebly 
bifoveolate.  Antennae  dull  testaceous  at 
base,  blackish  fuscous  apically.  Pronotum 
much  as  in  H,  compactus ^  but  the  angle  of 
the  posterior  margin  distinctly  obtuse. 
Tegmina  with  the  darker  blackish  fuscous 
markings  predominating  on  the  basal  half, 
so  that  before  the  great  central  quadrate  dark 
spot  which  includes  the  triangular  base  of 
the  outer  discoidal  area,  there  are  but  two 
pairs  of  small  quadrate  cinereous  spots  be- 
neath each  other  in  the  marginal  and  inner 
discoidal  fields;  the  apical  portion  of  the 
marginal  field  is  blackish  fuscous  and  in  the 
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outer  discoidal  field,  the  base  of  which  is 
mostly  pellucid,  there  is  a  single  slender, 
transverse  belt  of  fuscous  above  the  apex  of 
the  ulnar  fork  and  beyond  it  scattered  fuscous 
cellular  spots;  the  axillary  area  is  wholly 
blackish  fuscous,  and  the  sutural  stripe  yel- 
low, bright,  distinct,  and  not  very  narrow. 
Wings  pallid  at  base  with  a  very  broad  black- 
ish fuscous  arcuate  band  which  strikes  the 
margin  below  the  third  lobe  and  narrows 
slowly  toward  the  anal  angle  which  it  scarcely 
reaches ;  above  it  does  not  narrow  and  is 
separated  from  the  humeral  stripe,  which  runs 
only  half  way  to  the  base,  by  a  slender  pallid 
line:  apically  the  wing  is  pellucid,  but  in  the 
male  a  little  clouded  at  the  margin  and  with 
blackish  cross  veins.  Ciind  femora  pale  yel- 
low within,  the  base  and  two  broad  transverse 
stri(>es  black,  dirty  yellow  externally  with 
oblique  black  stripes  on  the  upper  half;  hind 
tibiae  pale  dull  yellow'  with  a  dull  orange 
tinge  apically,  more  or  less  infuscated  on  the 
middle  of  the  outer  side,  the  tips  of  the  spines 
black. 

Length  of  body,  27  mm. ;  of  elytra,  26  mm. 

Moline,  III.,  J.  McNeill.  Described 
from  I  cJ  .  It  bears  a  striking  resem- 
blance to  //.  (A'.)  /2^^/^c/«5,  but  is  not 
the  species  mistaken  for  that  form  by 
Thomas. 

HiPPISCUS    (H.)      OCELOTE. 

Oedipoda  {^Hippiscus)  ocelote  Sauss.,  Rev. 
mai^.  zf)ol..  1861,398-399;  Orth.  novaAmer. , 
2,  29-30. 

Ilippiscus  ocelote  Thorn.,  Syn.  Acrid.  N. 
A..  200-201;  SausH.,  Prodr.  Oedip.,  84-85; 
Addit.  prodr.  Oedip.,  26-27. 

This  Mexican  species  is  unknown  to 
me,  but  from  Saussure's  excellent  de- 
scripticm  and  tables  evidently  belongs  in 
the  series  near  where  I  have  placed  it. 


It  is  found,  according  to  Saussure,  both 
in  the  warmer  and  cooler  zones  at  Cor- 
dova and  Guanajuato. 

HiPPISCUS   (H.)   SAUSSUREI. 

Oedipoda  haldemannii  Thom.,  Rep.  U.  S. 
geol.  surv.  terr.,  5,  456;  6,  720-721. 

Oedipoda  haldemanii  Thorn.,  Syn.  Acrid. 
N.  A.,  130-132. 

HippiscHs  haldmanni  Sauss.,  Prodr. 
Oedip.,  85-86.  ^ 

Not  Oedipoda  haldemanii  Scudd. 

Considering  the  insufficiency  of  my 
description  of  Oe»  haldemanii  it  is  not 
surprising  that  both  Thomas  and  de 
Saussure  should  have  mistaken  another 
species  for  it ;  having  still  the  types  of 
that  species  in  my  possession,  lam  able 
to  determine  accurately  what  it  is.  In 
the  present  species  the  pantherine  mark- 
ings of  the  tegmina  are  much  obscured 
(though  still  evident)  by  the  great  ir- 
regularity of  the  margins  of  the  fuscous 
spots  and  their  general   blurring. 

All  of  my  specimens  of  the  present 
species  come  from  Texas,  from  Dallas 
and  San  Antonio.  Specimens  in  the 
collection  of  Mr.  Samuel  Henshavv  are 
also  from  Texas,  collected  by  Schaupp. 
Bruner  sends  me  specimens  from  San 
Antonio,  Tex.,  collected  by  Newell, 
a!ul  Saussure's  specimens  come  also 
from  Texas ;  but  Thomas,  besides 
Texas,  gives  New  Mexico,  Kansas,  Ne- 
braska, Colorado,  Wyoming,  and  Da- 
kota ;  very  likely  he  has  confounded 
other  species  with  this,  and  that  its  true 
home  is  in  and  about  Texas  only. 
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HiPPISCUS   (H.)   TUBERCULATUS. 

Acridium  tuberculatum  Pal.  de  Beauv., 
Ins.f  145,  pi.  4,  fig.   I. 

Hippiscus  tuberculatns  Saii68.,  Prodr. 
Oedip.,  87-88;  Addit.  prodr.  Oedip.,  27. 

Locusia  apiculata  Say,  Mss.;  Harr!,  Cat. 
ins.  Mass.,  56. 

Oedipoda  obliterata  Germ  !,  Burm.,  Handb. 
ent.,  2,  643. 

Locusta  corallina  Harr!,  Rep.  ins.  inj. 
veg.,  3d  ed.,  176. 

Oedipoda  phoenicoptera  Scudd!,  Bost. 
journ.  nal.  hist.,  7,  468-469;  Walk.,  Cat. 
Derm.  salt.  Brit,  mus.,  730;  Thom.,  Rep. 
U.  S.  geol.  surv.  terr.,  6,  720;  Syn.  Acrid. 
N.  A.,  135-136;  Key  111.  Orth.,  3;  Rep.  U.  S. 
surv.  looth  mer.,  5,  879;  Glov.,  111.  N.  A. 
ent.,  Orth.,  pi.  5,  fig.  4. 

Hipphcus  phoenicopterui  Scudd!,  Rep. 
geol.  N.  Hanipsh.,  1,377;  Rep.  Brit.  N.  A. 
bound,  comm.,  344;  Thom.,  Bull.  111.  mus., 
i,  66;  Bull.  U.  S.  geol.  surv.  terr.,  4,  483; 
Rep.  ent.  111.,  9,  95,  117,  fig.  18. 

Oedipoda  pulchripennis  Blanch  !,  Mss. 

Not  Oedipoda  phoenicoptera  Germ. 


I  have  seen  the  type  of  Oe,  obliterata 
in  the  Halle  Museum  or  what  may  be 
regarded  as  the  same,  a  $  from  South 
Carolina,  Zimmermann,  labelled  '^oblit- 
erata" in  Burmeister's  handwriting.  I 
have  also  seen  in  the  Jardin  des  Plantes 
a  specimen  marked  as  Blanchard's  Oe, 
pulchripennis  Ms.  As  stated  above, 
under  H.  phoenicoptcrus^  I  have  also 
seen  the  type  of  that  species  at  the 
Halle  Museum,  and  have  been  able  to 
correct  my  former  error  regarding  this 
species.  A  pair  of  specimens  of  H, 
tuberculatns  together  with  one  of  a  dis- 
tinct genus  were  seen  by  me  in  the 
Hunterian  Museum  at  Glasgow  marked 


Gr.  obscurus   Fabr.  which  is  Dissos- 
teira  sat4cia^  an  Old  World  species. 

This  is  a  northern  species,  common 
in  the  spring  in  all   the  northern  states 
and  throughout  Canada  as  far  north  as 
the  arctic  region.     I   have  seen   many 
specimens  from  the  upper  McKenzie, 
and    Great    Slave    Lake,    collected    by 
Kennicott,  and  others  collected  by  Rich- 
ardson's party  are   in  the    British  Mu- 
seum which  also  reports  it  from  Hudson 
Bay.      North    of  our   boundaries  it   is 
found  from  Nova  Scotia  (Jones)  on  the 
east   to   the   Red    River   of  the   North 
(Scudder,    Dawson),     and     Calgarry, 
Alberta  (Bean  in  Henshaw's collection), 
and  in  our  own  country  occurs  as  far 
west  as  Dakota  and  Montana  (Thomas) 
the   Big  Horn  Mountains  and  Ft.  Mc- 
Kinney    in   Wyoming    and   the    Black 
Hills   of  S.    Dakota  (Bruner  in  litt.), 
and  is  stated  to  be  found  on  the  west 
coast  of  North  America  by  Walker ;  if 
so,  this  is  probably  north  of  our  boun- 
dary.    In  the  United  States  it  is  found 
in  the  east  as  far  south  as  the  middle 
states, — Pennsylvania,  New  Jersey,  and 
the  District  of  Columbia  (Walker,  Os- 
ten   Sacken,    Bruner,    Coll.   Am.   ent. 
soc.)   in    some   abundance,  and    is   re- 
ported also  from  South  Carolina  (Zim- 
mermann)     and      Florida      (Saussure, 
Walker),  where  it  must  be  rare  ;  and  in 
the  west,  in  Missouri  and  at  Topeka, 
Kansas   (Bruner  in   litt.),   in  Nebraska 
(Thomas),    Lincoln,    all     eastern    Ne- 
braska and  Holt  County  and  other  parts 
of  the  Sand  Hill  region  north  of  Platte 
River,  Nebr.  (Bruner  in  litt.),  Missouri 
(Saussure,      Austin),     and      Colorado 
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(Thomas),  while  Walker  reports  a 
specimen,  perhaps  by  error,  from  Oaja- 
ca,  Mexico. 

There  is  much  variety  in  the  mark- 
ings of  this  species,  so  that  I  have  been 
inclined  at  times  to  separate  several  dis- 
tinct forms.  Specimens  from  Nepigon, 
north  of  Lake  Superior,  for  instance, 
are  very  dark,  while  those  from  Ne- 
braska not  only  have  the  outer  half  or 
even  more  of  the  tegmina  hoary  pallid, 
seen  to  a  certain  extent  also  in  some  but 
not  all  specimens  from  Manitoba,  but 
the  pale  vitta  which  separates  the  hum- 
eral and  axillary  areas  of  the  hind  wings 
involves  not  only  the  anal  vein  but  also, 
at  least  in  the  outer  half  of  the  wing, 
the  posterior  ulnar  vein  and  the  attin- 
gent  cross  veins  as  well,  considerably 
broadening  the  vitta.  The  arcuate  dark 
band  of  the  wings  is  of  variable  width  ; 
usually  broad  and  itivolving  the  pos- 
terior margin,  it  sometimes  is  very  nar- 
row and  in  both  cases  mav  not  reach 
the  posterior  margin,  and  in  one  9 
from  Manitoba  there  is  no  trace  of  a 
band  on  the  anal  area  but  only  a  nearly 
uniform  infuscation  of  the  wing  beyond 
the  colored  base.  The  depth  and  ex- 
tent of  the  darker  markings  of  the  teg- 
mina, as  well  as  the  amount  of  contrast 
with  the  paler  portions  are  also  ex- 
tremely variable,  giving  these  organs  a 
very  different  appearance  in  different 
individuals ;  but  in  no  case  do  they 
strongly  resemble  any  other  species,  so 
that  this  species  may  readily  be  distin- 
guished from  them  in  the  almost  total, 
usually  total,  absence  of  any  maculation 


in  the  ulnar  area  of  the  tegmina,  or  indeed 
often  of  the  basal  discoidal  field.  Speci- 
mens from  east  of  Long.  90®,  too,  usually 
have  the  extreme  tips  of  the  wings  dis- 
tinctly and  deeply  infuscated,  especially 
in  the  ^f  ,  and  those  west  of  it  scarcely 
ever  show  any  sign  of  it,  but  exceptional 
instances  occur. 

I  append  a  description  of  the  colors 
of  living  females  taken  in  Massachu- 
setts : — 

Prevailing  color  a  light  ashy  plumbeous, 
slightly  darker  above,  specked  with  dark 
plumbeous,  tinged  slightly  beneath  with 
reddish.  Head  uniform;  mouth  parts  uni. 
form  and  tinted  like  under  surface  of  body. 
Eyes  dark  brown,  specked  with  yellowish  and 
with  a  narrow  slightly  curved  transverse 
median  streak  of  yellowish  brown,  turning 
upward  posteriorly.  Antennae  dirty  yellow- 
ish at  the  base,  beyond  of  the  color  of  the 
head.  Pronotum  with  a  longitudinal  dark 
brown  streak  with  indistinct  edges  along  the 
middle  of  the  lateral  lobes,  and  from  the 
middle  of  this  a  descending  vertical  streak 
scarcely  paler  than  the  ground;  posterior 
edge  of  pronotum  a  yellowish  brown  of  the 
color  of  box  wood.  Tegmina  of  the  body 
color  blotched  with  fuscous  and  black,  and 
with  the  axillary  fold  yellowish  brown. 
Wings  coral  red  at  base,  the  arcuate  band 
fuscous  deepening  to  black,  the  humeral  line 
pale  yellow  and  the  apex  nearly  hyaline. 
Legs  of  the  body  color,  the  inside  of  the  hind 
femora  having  the  basal  half  a  prussian  blue, 
the  distal  half  very  dull  lemon  yellow  with  a 
transverse  streak  of  deep  jblue  at  one  third 
the  distance  from  the  middle;  hind  tibiae 
dull  lemon  yellow,  hind  tarsi  tinged  with 
reddish.  Abdomen  above  tinged  on  the  first 
three  segments  with  reddish  brown,  espec- 
ially toward  apex ;  ovipositor  of  the  color  of 
the  bodv  when  not  black. 
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THE  NORTH  AMERICAN  JASSIDAE  ALLIED  TO  THAMXOTETTLX. 

BY     E.     P.    VAN    DUZEE,     BUFFALO,    N.     Y. 


No  attempt  has  yet  been  made  accu- 
rately to  place  the  North  American 
species  of  Jassidae  allied  to  Thamiio- 
tettix  and  Athysanus.  In  the  present 
paper  I  propose  to  do  this  for  the  more 
common  of  our  described  forms. 

The  English  and  continental  ento- 
mologists by  no  means  agree  in  their 
use  of  sixh  generic  terms  as  Cicadula, 
Thamnotettix,  Limotettix  and  Athy- 
sanus, but  Fieber's  system,  adopted  by 
Puton,  is  most  widely  used  on  the 
continent.  This  restricts  Cicadula  to 
those  species  in  which  the  outer  branch 
of  the  first  sector  of  the  elytra  is  obso- 
lete or  nearly  so,  thus  leaving  two  anti- 
apical  areoles  instead  of  three,  as  in 
Thamnotettix.  The  old  rule  of  placing 
the  first  species  described  under  the 
older  genera  as  their  type  is  thus  dis- 
regardetl  here,  but  it  seems  to  me  justi- 
fiably so,  as  Zetterstedt's  first  species 
of  Cicadula  (quadrinotata)  properly  be- 
longs to  his  preceding  genus,  Thamno- 
tettix. 

As  stated  by  Mr.  C.  W.  Woodworth 
(Psyche,  v.  5,  p.  75,  1888)  Sahlberg 
in  his  **  Cicadariae "  (1871),  unwar- 
rentably  places  Cicadula  in  the  Typhlo- 
cybini,  substituting  it  for  Fieber's  genus 
Kybos.  Then  he  erected  his  genus 
Limotettix  (not  Limnotettix  as  errone- 
ously written  by  Mr.  Woodworth), and 
placed  in  it  a  selection  from  several  of 
the  genera  as  arranged  by  Fiel)er,  among 


which  may  be  found  most  of  the  species 
of  Cicadula  as  listed  in  AL  Puton's 
latest  catalogue. 

We  cannot  accept  Mr.  James 
Edwards*  disposition  of  these  genera  as 
published  in  his  ''Synopsis  of  the 
British  Homoptera,"  nor  Mr.  Wood- 
worth's  limitation  of  th?  genus  Cicadula 
without  discarding  our  present  artificial 
arrangement  of  this  group  of  the  Jas- 
sidae for  one  still  more  artificial. 

Probably  most  of  the  genera  men- 
tioned below,  viz.,  Cicadula,  Limotettix, 
Chlorotettix,  Thamnotettix,  Eutettix  and 
Athysanus  might  be  considered  as  sub- 
genera of  but  one,  or  possibly  two, 
generic  groups  represented  by  Thamno- 
tettix and  Athysanus.  They  are  cer- 
tainly unsatisfactory  in  their  characters 
and  quite  artificial,  as  M.  Lethierry 
says  of  Cicadula,  "Nous  croyons  devoir 
accepter  le  genre  non  com  me  un  genre 
nature]  .  .  .  mais  comme  un  genre 
artificiel,  destin^r  d  faciliter  la  connais- 
sance  et  T^tude  des  csp«^ces."  But 
where  large  groups  of  species  are  as 
poor  in  structural  characters  as  are  the 
Jassidae  we  must  form  our  genera  so  as 
to  lighten  the  labor  of  the  student  as 
much  as  possible. 

Cicadula  as  above  restricted  includes 
in  our  fauna  three  described  species, 
sexnotata,  variata  and  punctifrons  of 
Fallen,  all  common  to  Europe  and 
America,  ami  a   few  forms  still   unde- 
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scribed.  Here  the  head  is  broad  and 
rounded  before,  as  in  Limotettix,  the 
front  is  rather  narrow,  the  sides  of  the 
pronotum  are  of  moderate  length  and 
without  a  carina,  and  the  elytra  are 
long  with  a  well  developed  appendix. 

In  Thamnotettix,  as  here  accepted, 
the  head  is  broad,  obtusely  angled  or 
rounded  before,  front  narrow,  sides  of 
pronotum  rather  long  and  carinated ; 
outer  branch  of  the  first  sector  of  the 
elytra  evident ;  appendix  well  developed. 
In  the  twelve  following  species  the 
sides  of  the  pronotum  are  of  moderate 
length,  with  a  slender  carina  more  or 
less  distinct  and  a  little  oblique,  being 
a  little  depressed  anteriorly  to  the  outer 
corner  of  the  eye :  clitellarius  Say. 
eburatus  V.  D.,  *montanus  V.  D., 
belli  Uhl.,  ♦semipullatus  V.  D.,  flavo- 
capitatus  V.  D.,  *gilletti  V.  D.,  gem- 
inatus  V.  D.,  fasciaticollis  StSl, 
melanogaster  Prov.,  kennicotti  Uhl., 
coquelletti  V.  D. 

In  a  few  species  the  sides  of  the  pro- 
notum are  shorter,  sometimes  much 
shorter,  with  the  carina  obsolete  or 
nearly  so.  Here  belong:  fitchii  V.  D., 
atropunctatus  V.  D.,  *smithi  V.  D., 
decipiens  Prov.,  laetus  Uhl.,  *longi- 
seta    V.  D. 

Th.  subaeneus  V.  D.  has  the  sides  of 
the  pronotum  quite  strongly  carinated, 
and  will  be  noticed  below  under 
Eutettix. 

In  another  group  of  allied  species  the 
head  is  still  broader,  well  rounded  be- 
fore and  of  almost  equal  length  across 
its    whole   width,    thus    recalling  Idio- 

♦    The  description  of  these  species  will  soon  appear. 


cerus ;  the  ocelli  are  plainly  visible  from 
above;    the  front  is  wide  as  in  Limo- 
tettix, sides  of  the  pronotum  of  mode- 
rate  length    and    distinctly    carinated ; 
elytra    long,    with    the    appendix    well 
developed,  thin  and  subhyaline   in  tex- 
ture, with  the  nervures  indistinct.    This 
genus,   for    which  I  propose  the  name 
Chlorotettix,  includes  insects  larger 
than  we    find  in  the   other  groups  here 
noticed,    of  a  uniform   green    color   of 
some  shade,   occasionally    tinged    with 
fulvous  or   marked  with    black  on  the 
tergum.     Bythoscopus  unicolor   Fitch 
may  be   taken  as  the  type  with  which 
may  be    placed  Bythoscopus  tergatus 
Fitch  and  the  C.  viridius  and  C.  gal- 
banatus  described  below,  and  also  two 
or   three    species  as   yet    undescribed. 
Dr.    Fitch's    two    species    have    been 
placed  by  Mr.  Uhler  in  Grypotes,  but 
they   want  the  incurved    clypeus  char- 
acteristic of  that  genus,   and  in  neura- 
tion   they  approach    Thamnotettix    and 
Limotettix,  between  which  they  may  be 
placed. 

Limotettix  1  have  used  for  a  group  of 
which  three  North  American  species 
are  known  tome:  striola  Fall.,  paral- 
lelus  V.  D.  and  Cicadula  exitiosa  Uhl. 
The  first  of  these,  striola ^  seems  to  have 
been  intended  by  Sahlberg  as  the  type 
of  his  genus,  parallelns  is  closely  allied 
to  striola,  but  the  position  of  exitiosa  is 
doubtful,  and  it  may  not  belong  here  at 
all.  These  agree  in  form  very  nearly 
with  Chlorotettix,  but  the  sides  of  the 
pronotum  are  short  and  terete  and  the 
insects  are  smaller,  more  slender,  and 
with  more  pigmentation. 
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Another  group,  for  which  I  propose 
the  name  Eutettix,  is  intermediate  in 
its  characters  between  Thamnotettix  and 
Alhysanus.  In  form  the  species  resemble 
Phlepsius,  being  broader  and  stouter 
than  in  Thamnotettix.  The  vertex  i« 
rounded  anteriorly,  and  more  of  less 
t.ansversely  impressed  behind  the  apex  ; 
the  front  is  nearly  as  wide  as  in  Athy- 
sanus ;  the  elytra  are  proportionately 
shorter  than  in  Thamnotettix,  and  mod- 
erately valvated  at  the  npex,  with  but 
one  transverse  nervure  between  the  first 
and  second  sectors.  The  sides  of  the 
pronotum  are  shorter  than  in  Thamno- 
tettix and  ecarinate. 

The  type  of  this  genus  is  Thamno- 
tettix lurida  V.  D.  (Can.  ent.,  v.  22,  p. 
250,  1 890. )  yassuz  seminudus  Say  and 
y,  Jucundus  Uhl.  seem  to  belong  here, 
but  the  latter  has  the  head  more  pro- 
duced and  tumid  without  the  transverte 
impression  on  the  vertex.  All  these 
species  recall  the  genus  Phlepsius  very 
strongly,  but  there  the  sides  of  the  pro- 
notum are  always  carinated  and  the 
elytral  areoles  are  more  distinctly  in- 
scribed with  brown  pigment  lines. 

Thamnotettix  subaenea  Van  Duzee 
bears  a  decided  resemblance  to  lurida, 
hut  tlie  sides  of  the  pronotum  are 
strongly  carinated  and  the  elytral  char- 
acters are  those  of  Thamnotettix,  in 
which  genus  it  should  undouVitedly  be 
retained  notwithstanding  the  difference 
in  the  form  of  the  vertex  and  its  general 
resemblance  to  lurida. 

In  the  genus  Athysanus  I  have  placed 
the  species  ageeing  with  obsoletus 
Kirschb.,   which  I   have  considered  our 


most  typical  species.  In  these  the  head 
is  about  as  wide  as  the  pronotum,  but 
moderately  produced  before  with  the 
anterior  edge  rounded  and  the  apex 
obtuse.  Elytra  broad  scarcely  longer 
than  the  abdomen,  or  more  frequently 
shorter,  broad  and  usually  truncated  at 
apex,  the  apical  areoles  short  and  the 
appendix  narrow  or  wanting  ;  first  sector 
connected  with  the  second  by  but  one 
transverse  nervure  ;  sides  of  the  pronotum 
short,  but  feebly  carinated.  Here  belong 
obsoletus  Kirschb.,  plutonius  Uhl.  and 
comma  V.  D.  of  our  fauna.  The  fol- 
lowing species  are  smaller,  with  the 
head  more  produced  and  conical,  the 
sides  of  the  pronotum  longer  and  with- 
out a  carina :  curtisii  Fitch,  bicolor 
V.  D.  and  obtutus  V.  D. 

Near  Athysanus  comes  a  form  widely 
distributed  in  this  country,  with  narrow, 
pointed  elytra  for  which  I  have  estab- 
lished the  following  genus : 

ACINOPTERUS  n.  g. 

General  appearance  of  Allygus,  but  with 
the  elytra  strongly  narrowed  posteriorly,  and 
the  tip  acute. 

Head  narrower  than  the  pronotum, 
rounded,  or  somewhat  produced  before,  with 
the  apex  subacute,  hind  edge  broadly  con- 
cave. Vertex  rather  short,  sloping,  convex 
or  more  or  less  impressed  behind  the  apex, 
surface  punctured,  the  anterior  submargin 
obscurely  transversely  rugose,  passage  to  the 
front  rounded.  Front  rather  broad,  at  the 
base  slightly  encroaching  upon  the  apex  of  the 
vertex,  suddenly  narrowed  at  tip,  Clypeus 
much  widened  apicallV'  Lorae  large.  Cheeks 
wide.  Pronotum  broad  and  rather  bhort, 
anterior  edge  broadly  arcuate,  posterior 
nearly   straight;     sides    long,   oblique,  cari- 
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nated;  lateral  angles  prominent,  latero-pos- 
terior  rounded.  Scutellum  rather  small. 
Elytra  narrow,  lanceolate  at  apex,  the  tip 
acute,  appendix  wanting;  sutural  edge 
straight  to  the  extreme  tip ;  costal  and  apical 
margins  continuous;  apical  areoles  five, 
inner  small,  oblique,  second  largest,  reach- 
ing the  extreme  tip;  third  and  fourth  small; 
fifth,  or  stigmatal,  long  and  usually  crossed 
by  one  or  two  transverse  veinlets;  first  and 
second  sectors  united  by  but  one  transverse 
nerrure,  but  there  are  usually  three  or  four 
connecting  the  outer  claval  nervure  with 
the  claval  suture;  all  the  nervures  strong; 
cotta  feebly  convex.  Supernumerary  cell  of 
the  wings  present.  Otherwise  as  in  Athy- 
sanas  and  Allygus. 

ACINOPTERUS    ACUMINATUS  n.  Sp. 

Fulvous-brown  tinged  with  dull  green  or 
yellowish,  elytral  nervures  pale,  brown- 
margined,     Length  5-6«^  mm. 

Head  pale.  Front  with  about  eight  brown 
arcs,  more  or  less  distinct.  Pronotum  feebly 
calloused  on  the  anterior  margin,  with  a  few 
shallow  impressions  arranged  parallel  to  the 
edge,  more  obvious  in  the  males;  lateral 
margin  •  as  long  as  the  latero-posterior, 
acutely  carinated  ;  disc  posteriorly  obscurely 
wrinkled.  Basal  angles  of  the  scutellum 
with  a  brownish  triangular  spot  more  or  less 
apparent.  Pectoral  pieces  usually  more  or 
less  invaded  with  blackish,  sometimes  pale 
and  immaculate.  Legs  pale,  or  suffused  with 
sanguineous.  Abdomen  pale,  frequently 
black  above,  excepting  the  broad  lateral 
margins;  infuscated  on  the  basal  and  apical 
segments  of  the  venter  in  the  females ; 
slightly  suffused  with  a  pale  median  line  in 
the  males.  Elytra  pale  fulvous,  frequently 
whitish  hyaline  on  the  disc  of  the  costal  and 
some  of  the  discal  areoles  of  the  corium,  and 
on  the  inner  margin  of  the  clavus,  the  ex- 
treme apex  clouded  with  smoky  or  even 
blackish;  nervures  pale,  edged  with  brown- 
ish, the  marginal  with  a  fuscous  interruption 
at  tip;   claval  suture  brown.     Wings  smoky, 


iridescent,  nervures  fuscous.  Genitalia  : 
Male:  Valve  wanting.  Plates  long  and 
narrow,  a  little  longer  than  the  last  ventral 
segment,  about  one-third  wider  at  base  than 
at  their  obtusely  lanceolate,  divergent  tips. 
Pygofers  twice  the  length  of  the  plates,  nar- 
rowed and  obtusely  pointed  at  apex  armed 
beyond  the  plates  with  numerous  stout 
spines.  Female :  Last  ventral  segment 
rather  long,  hind  edge  with  a  shallow  median 
notch,  either  side  of  which  is  a  broadly 
rounded  lobe,  retreating  at  the  outer  angles. 
Pygofers  rather  broad,  their  subacute  apex 
moderately  exceeded  by  the  oviduct. 

Described  from  5  <f  ,  3  9  •  Maryland, 
Sept.  29th  and  Aug.  4th  on  pines 
(Uhler).  N.  Carolina  (Osborn).  New 
Jersey  (Uhler).  Mountains  of  N.  W. 
Colorado  (Gillette).  California  (Co- 
quillett). 

In  a  male  from  California  the  lower 
surface  of  the  femora  are  black.  A  fe- 
male from  N.  Carolina  has  the  disc  of 
the  elytra  white-primrose,  and  all  the 
specimens  exhibit  consideral)le  varia- 
tion in  the  extent  of  the  black  markings. 

The  following  species  of  Chlorotettix 
are  represented  in  my  collection : 

I.     Chlorotettix    uxicolor    Fitch. 

Vertex  2^  times  as  broad  as  long,  but  little 
longer  at  the  middle  than  next  the  eve ;  an- 
terior margin  very  obtusely  rounded.  Front 
a  little  longer  than  broad,  width  at  apex  one- 
third  that  at  the  antennae.  Cheeks  narrow^ 
but  feebly  angled  below  the  eye,  forming  a 
very  narrow  margin  beyond  the  lorae.  Cly- 
peus  almost  rectangular.  Genitalia  :  Male  : 
Valve  short  and  broad,  apical  margin  round- 
ed. Plates  broad,  sides  a  little  concave, 
apices  moderately  produced,  subacute,  slight- 
ly divergent,  with  a  few  scattering  spines 
on  the  margin.  Female  :  Last  ventral  segment 
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with  a  rather  broad  shallow,  subacute,  notch ; 
the  edge  of  the  thin  lobe  on  either  side,  more 
or  less  sinuated  or  even  notched.  P^gofers 
surpassing  the  apex  of  the  oviduct.  Length 
7i  mm. 

This  insect  seems  to  be  common 
throughout  the  northern  and  eastern 
States  and  Canada. 

2.    CHLOROTETTIX       TERGATUS      FITCH. 

Character  of  the  head  same  as  those  of  the 
preceding  species.  Genitalia  :  Male  :  Valve 
broad  triangular,  apex  obtuse.  Plates  large, 
broad,  covering  the  pygofers,  their  sides  very 
slightly  sinuated,  their  tips  broad  and  obtuse, 
a  little  indexed  and  overlapping,  submargin 
armed  with  a  row  of  short  spines,  margin 
sparcely  fringed  with  soft  white  hairs.  Pyg- 
ofers  produced  superiorly  in  a  prominent 
angle,  and  below  in  a  curved  bill-hook  shaped 
appendage  enclosing  the  styles.  Female : 
Last  ventral  segment  broad,  outer  angles 
rounded,  apex  truncated  with  a  lanceolate 
notch  reaching  over  half  way  to  the  base; 
pygofers  equalling  in  length  the  stout  ovi- 
duct.    Length  7  mm. 

This  species  appears  to  be  coexten- 
sive in  range  with  the  preceding  than 
which  it  is  less  abundant,  at  least  in 
western  New  York.  It  frequents  damp 
meadows  and  pastures  where  Carex 
and  other  marsh  grasses  abound. 

3.    CHLOROTETTIX  V1RIDIU8    n.  Sp. 

Form  o(  C.  unicolor  and  tergatus.  Smaller, 
apple-green  suffused  with  yellow  on  the 
connexivum,  or  yellowish  green  in  alcoholic 
specimens.     Length  6-7  mm. 

Front  broad  and  convex,  sutures  curved 
outward  a  little  below  the  antennae;  clypeus 
broad,  almost  rectangular;  cheeks  unusually 
broad,  prominently  angled  below  the  eyes, 
margin  beyond  the  lorae  narrow.     Genitalia  : 


Male:  Valve  broad  and  short,  resembling 
somewhat  in  form  the  ultimate  ventral 
segment  than  which  it  is  a  little  shorter, 
apical  margin  gently  arcuate.  Plates  nearly 
rectangular,  transverse,  hardly  longer  than 
the  ultimate  ventral  segment,  slightly  pro- 
duced at  their  distal  angles,  outer  angles 
rounded,  margin  with  a  few  short  spines  and 
soft  hairs.  Pygofers  Ungulate,  about  twice  as 
long  as  the  valve,  whitish  hyaline  and  thin 
in  texture.  Female :  Last  ventral  segment 
broadly  excavated  from  the  prominent  lateral 
angles  nearly  to  the  base  on  the  median 
line,  the  sides  of  this  incisure,  at  about  its 
middle,  interrupted  by  a  short,  obtuse,  black- 
ish tooth.  Pygofers  slightly  exceeding  the 
stout  oviduct. 

Color  apple -green;  connexivum  and  some- 
times the  edge  of  the  dorsal  segments  washed 
with  yellow;  rostrum,  base  of  the  antennae, 
tarsi,  spines  of  the  posterior  tibiae  and  the 
oviduct,  soiled  white  or  even  fulvous.  Elytra 
vitreous,  slightly  tinged  with  fulvous  in  the 
male,  or  green  in  the  female;  nervures green- 
ish. Wings  white,  iridescent,  nervures  con- 
colorous.     Eyes  dark  brown. 

Described  from  six  examples  collected 
near  New  York  City  by  Mr.  E.  B. 
Southwick,  in  July ;  one  female  taken 
at  New  Brunswick,  N.  J.,  July  20th,  by 
Prof.  J.  B.  Smith,  and  numerous  speci* 
mens  received  from  Mr.  Howard  Evarts 
Weed,  taken  in  Mississippi. 

This  interesting  species  may  be  dis- 
tinguished from  C  unicolor  and  ter- 
gatus^  its  nearest  allies,  by  its  smaller 
size,  dark  green  color  and  the  form  of 
the  genitalia,  which  differ  widely  from 
those  of  any  other  species  known  to  me. 
Apparently  it  is  very  abundant  in  the 
southern  states  where  it  replaces  C. 
unicolor  and  tergatus  of  our  northern 
fauna. 
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4.     ChLOROTBTTIX  6ALBANATUS  n.  Sp. 

Form  of  C.  unicoior  but  tmaller,  with  a 
longer  vertex.     Length  6  mm. 

FtmaU.  Head  scarcely  wider  than  the 
pronotum.  Vertex  longer  than  in  unicoior 
and  obtusely  pointed  before,  closely  and 
■coarsely  punctured.  Front  longer  and  nar- 
rower and  the  apex  proportionately  broader 
than  in  unicoior.  Cheeks  obtusely  angled 
below  the  eye,  the  edge  straight  from  the 
angle  to  the  tip  of  the  clypeus  forming  a 
narrow  margin  beyond  the  lorae.  Clypeus 
broad,  slightly  widened  apically.  Pronotum 
longer  than  in  unicoior;  margin  more  convex 
before  and  more  concave  behind  than  in  that 
•pedes.  Last  ventral  segment  with  a  rather 
broad  Ungulate  incisure  reaching  nearly  to 
its  base  and  leaving  a  broadly  rounded  lobe 
on  either  side,  the  inner  angles  of  which  may 
be  either  rounded  off  or  produced  in  a  short 
tooth.  Oviduct  very  slightly  surpassing  the 
pygofers. 

Color  pale  yellowish  green,  nearly  uniform 
over  the  whole  insect;  elytra  hyaline,  costa 
green;   tergum   more  or    less    embrowned. 


margins  yellowish;  wings  white,  nervures 
slender,  pale  brown ;  eyes,  tip  of  the  rostrum, 
and  the  claws  blackish. 

Described  from    three   examples   re- 
ceived from  Mr.  E.  B.  Southwick  and 
captured  by  him  in  the  vicinity  of  New 
York  City  in  June  and  July ;  and  one 
specimen  taken  by  Mr.  W.  J.  Palmer, 
Jr.,  of  this  city,  on  Mt.  Balsam,   near 
Asheville,  N.  C,  in  July,  1889.     The 
latter  has  the  notch  in  the  last  ventral 
segment  scarcely  deeper  than  w.ide  and 
the  outer  angles  more  prominent  than 
in  the  New  York  examples.     This  spe- 
cies  differs   from   its   congeners  by   its 
produced,  almost  angular  vertex  and  in 
this  respect  is  not  characteristic  of  the 
genus  in  which  I  have  placed  it.     In 
the  form  of  the  last  ventral  segment  it 
approaches  tergatus.     The  male  is  still 
unknown  to  me. 
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INTRODUCTION      TO     BRAUER     AND      VON      BERGENSTAMM'S 

VORARBEITEN  ZU  EINER  MONOGRAPHIE  DER 

MUSCARIA  SCHIZOMETOPA.— I. 


BY    C.    H.    TYLER    TOWNSEND. 


[The  following  translation  of  the  in- 
troductory remarks  and  generalizations 
to  be  found  in  part  i  of  Brauer  and  v. 
Bergenstamm's  work  on  Tachinidae, 
etc.,  was  sent  me  some  time  ago  by 
Professor  J.  M.  Aldrich,  of  Brookings, 
South  Dakota.  The  translation  was 
made  in  the  rough  by  him,  and  at  his 
suggestion  I  have  revised  it  for  publica- 
tion. The  original  suggestion  to  pub- 
lish it  was  my  own.  Its  appearance 
in  English  will,  I  believe,  be  of  udvan- 
tage  to  American  students,  since  a 
growing  attention  is  now  being  directed 
to  this  family  of  Diptera  in  this  country. 
The  introduction  contains  manv  jjener- 
alizations  and  valuable  ideas  not  known 
outside  of  special  workers  in  this  fam- 
ily, and  gives  an  insight  into  the  meth- 
ods of  work  employed  by  its  authors, 
which  is  not  devoid  of  interest  even  to 
those  who  may  not  accept  in  full  the 
plan  of  their  work  as  curried  out. 

I  do  not  wish  to  be  understood  as 
sanctioning  the  views  here  exposed. 
The  portion  treating  of  head-characters, 
other  characters,  relationships,  etc., 
which  comprises  nearly  the  whole  and 
is  merely  descriptive,  is  excellent.  I 
agree  with  the  authors  on  what  is  said 
regard  inji     the     necessitv     of     smaller 


groups  (at  least  more  restricted  genera) 
in  the  Muscidae,  but  I  do  not  sanction 
the  extreme  to  which  they  have  pur- 
sued this  plan.  Finally,  I  can  not  agree 
with  what  is  said  favoring:  the  aban- 
donment  of  generic  names  long  in  use.] 

It  is  a  fundamental  principle  in  the 
development  of  the  whole  Dipterous 
stock  that,  from  the  lowest  ( Orthor- 
r kapha  neviatocera)  to  the  most  dif- 
ferentiated or  highest  ( Cyclorrapha 
schizometopa)^  the  actual  value  of  the 
genus,  and  of  the  systematic  series  gen- 
erally, becomes  less  and  less.  This 
proposition  seems  applicable  to  all 
groups  of  animals, — in  all  cases  the 
most  recent  forms  are  more  closelv  re- 
lated  and  more  difficult  to  characterize 
than  older  ones.  For  example,  this  is 
the  case  in  the  land-snails,  as  compared 
with  sea-snails  and  mussels.  The 
cause  lies  in  the  numerous  intermediate 
forms  occurring  in  a  group  of  animals 
which  has  just  reached  its  period  of 
greatest  proliticness. 

But  in  particular  cases  this  state- 
ment mav  not  be  true,  for  there  are  in- 
deed  single  branches  of  the  older  groups 
which  have  only  at  the  present  time 
reached  the  stage  of  multiform  develop- 
ment.    With  this  limitation,   it  is  true 
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that  the  related  groups  of  the  Orthor- 
rapha,  and  even  the  Cyclorrapha  of 
older  origin,  as  the  Syrphidae,  are 
much  more  sharply  separated  from  each 
other,  and  easier  to  establish  by  definite 
characters,  than  those  of  the  Muscaria. 
The  Muscaria  schizometopa^  which, 
exclusive  of  the  Anthomyidae,  are  here 
treated,  have  been  repeatedly  divided 
into  diflerently  related  groups,  but  no 
author  has  been  able  to  establish  his 
groups  upon  characters  which  apply  to 
all  cases.  In  the  description  of  genera 
almost  every  one  has  overstepped, 
either  inadvertently  or  purposely,  the 
limits  he  had  previously  set.  The 
characters  applied  change  in  their  con- 
bination  with  such  complexity  that  it  is 
almost  impossible  to  discover  one  which 
continues  constant  through  several  or 
many  genera,  much  less  to  discover  a 
harmony  of  characters  indicating  a  nat- 
ural system.  After  having  labored 
long  in  vain  to  define  the  previously 
formed  groups  by  constant  characters, 
we  have  come  to  the  conclusion 
that  our  object  can  only  be  attained  in 
another  way, — by  ignoring  the  previ- 
ously established  groups  of  Tachinaria, 
Dexiaria,  c^c,  and  designating  a  much 
larger  number  of  smaller  groups,  or 
related  series.  Within  such  a  small 
group  it  is  possible  to  determine  har- 
moniously combined  characters  for  a 
series  of  several  genera.  How  these 
groups  are  to  be  arranged  with  refer- 
ence to  each  other  can,  however,  be 
settled  only  very  imperfectly.  We  refer 
to  this  particularly,  as  it  might  other- 
wise be  supposed  that  we  wish  in  the 
sequence  observed   to   indicate  a  serial 


relation.  To  us  the  relations  seem 
rather  to  extend  in  many  directions  froni 
every  group,  and  to  allow  no  simple 
linear  arrangement. 

The  question  may  arise,  why  we  do 
not  rather  combine  all  the  forms  of  a 
group  into  one  genus  with  many  sub- 
genera. On  this  question  we  take  the 
ground  occupied  by  almost  all  syste- 
matic writers  at  the  present  day.  In  the 
first  place,  it  is  more  intelligible  to  fix 
our  stations  by  names  than  by  numbers  • 
second,  our  gener;i,  with  few  excep- 
tions, show  only  plastic  characters ; 
third,  we  possess  several  species  for 
almost  every  genus,  which  are  distin- 
guished from  each  other  by  many  sub- 
ordinate difierences ;  and  fourth,  we 
would  so  treat  the  Muscaria,  and  so 
comprehend  the  value  of  genera,  as  to 
agree  with  what  Rondani,  the  best  re- 
viser of  the  group,  has  already  done. 
W^hoever  begins  to  divide  the  genera 
Tachina,  Dexia,  &c.,  is  compelled  to 
continue  the  work  until  only  those 
characters  which  are  altogether  subor- 
dinate remain  for  the  species, — the  ar- 
rangement of  the  macrochaetae,  the 
form  of  the  sexual  organs  of  the  male 
and  female  (not  the  typical  develop- 
ment for  a  group,  but  lesser  characters 
than  these;  for  instance  in  Phaniidae), 
the  color,  hair,  width  of  face,  &c. 

If  we  adhere  to  the  proposition  that 
a  genus  comprises  only  a  series  of 
species,  disunited  from  other  series  by  a 
lack  of  connecting  forms,  then  we  must 
mark  ofi'a  new  genus  whenever,  among 
the  slight  subordinate  difierences  of  the 
various  parts  of  the  body,  new  charac- 
ters are  found,  lacking  in  the  previous 
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series  and  therefore  giving  rise  to  a  new 
combination.  Such  characters  are  then 
important,  if  they  constantly  recur  in  a 
series  in  combination  with  others. 

Since  a  genus  cannot  be  defined  except 
as  a  natural  series  of  related  species, 
we  refrain  from  entering  into  the  distinc- 
tion of  subgenera,  groups  of  species,  etc. 
We  find  better  stopping-places  for  the 
limitation  of  families,  and  on  this  point 
we  maintain  the  view  which  was 
set  forth  in  the  Journal  of  the  Imperial 
academy  of  sciences  (v.  91,  i.  1S35, 
p.  327),  according  to  which  "  the 
known  lar\'al  forms  furnish  important 
characters  for  separation  into  the 
groups  known  among  insects  as  fami- 
lies and  genera",  seldom  for  a  higher 
category.  The  expression  genus  was 
there  discarded,  for  two  reasons  :  first, 
because  many  of  our  families  are  the 
genera  of  older  authors,  and  second, 
because  in  genera  in  which  the  like  or 
similar  life  habits  of  the  larvae  come  in- 
to consideration  among  the  characteris- 
tics, the  larvae  have  acciuired  constant 
characters. 

If  in  more  recent  times,  strange  to 
say,  it  is  still  disputed  whether  the 
classification  should  be  based  upon  the 
mature  insect  or  upon  the  entire  devel- 
opment, we  can  quickly  decide,  since 
the  former  viciv  is  contrary  to  all  the 
fu  fid  a  mental  principles  of  the  natural 
system.  Whither  views  formed  on 
such  a  basis  lead,  mav  be  best  seen  in 
the  new  division  of  the  Coleoptera  into 
genuine  and  rhynchophorous.  This 
comes  from  a  misunderstandinij  of  the 
value  of  characters  derived  from  the 
earlier    stages.       The    latter   must,   for 


the  higher  categories  (family,  order, 
class,  etc.),  be  considered  of  high 
importance;  for  genera  and  species 
the  characters  of  the  imago  are  always 
more  important,  because  the  larvae 
(with  few  exceptions)  show  far  fewer 
distinguishing  features,  and  by  means 
of  them  one  could  only  distinguish  se- 
ries [not  species].  Perfectly  in  harmony 
with  this  is  the  communication  presented 
in  the  Records  of  the  Imperial  academy 
(math.  nat.  class,  v.  47,  p.  36)on  the  so- 
called  family  of  Muscaria  schizomc- 
topa^  where  the  non-existence  of  such  a 
family  was  proved.  The  idea  of  many 
smaller  groups  was  also  suggested  there. 
That  the  known  lar\'al  forms  cannot  in 
this  case  prove  the  contrary,  had  been 
shown  even  earlier  (Verb.  k.  k.  zool.— 
bot.  ges.,  1878,  161.  See  also  Loew, 
Stettin,  ent.  zeit.,  1845.  p.  312). 

In  conclusion  we  note  particularly 
that  it  shall  be  our  special  task  to  es- 
tablish the  most  natural  genera  possi- 
ble, and  in  every  case  to  attempt  to  re- 
duce former  genera  to  this  basis. 
Whoever  thinks  the  genera  too  many  is 
at  liberty  to  consider  them  merelv  se- 
ries  of  species,  for  convenience  given  a 
definite  name.  Some  of  our  groups 
are  then  to  be  considered  as  genera, 
while  others  may  be  subdivided. 

Since  our  characterization  of  the  groups 
is  based  on  essentially  diHerent  points  of 
structure  from  those  of  former  authors, 
we  are  in  a  position  to  arrange  in  our 
system  only  those  forms  which  we  could 
examine  and  of  which  we  possess  the 
type  specimens.  Species,  the  descrip- 
tions of  which  do  not  mention  the  points 
that  are  important  to  us,  must  be  laid 
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aside  for  the  present,  because  their  false 
arrangement  would  only  cause  more 
confusion  than  already  exists.  Farther 
on    in  our  work   we  will   express   our 


views  on  the  forms  which  have  not  been 
examined  by  us.  Meanwhile  we  recom- 
mend that  the  possessors  of  types  ex- 
amine them  in  the  light  of  our  system. 


JOHN  WITT  RANDALL. 


Dr.  J.  W.  Randall  who  died  at  Rox- 
bury,  Mass.,  25  January  1892  is  known 
to  the  present  generation  of  entomolo- 
gists as  the  author  of  two  papers  de- 
scriptive of  Coleoptera  from  Maine  and 
Massachusetts  published  more  than  fifty 
years  ago  in  the  second  volume  of  the 
Boston  journal  of  natural  history. 
John  Witt  Randall  was  born  in  Boston, 
13  November  1S13.  His  father  Dr. 
John  Randall  was  an  eminent  physician 
of  Boston  and  his  mother  Elizabeth 
Wells  was  the  granddaughter  of  Samuel 
Adams  the  revolutionary  patriot.  He 
graduated  from  Harvard  College  in 
1834.  One  of  his  classmates  says:  ''he 
displayed  a  marked  originality  of  char- 
acter. Though  among  us,  he  was  not 
wholly  of  us,  but  seemed  to  have 
thoughts,  pursuits,  and  aspirations  to 
which  we  were  strangers.  His  tastes 
developed  in  a  scientific  direction,  en- 
tomology being  the  branch  to  which  he 
devoted  himself.  The  college  at  that 
time  did  little  to  encourage  such  pur- 
suits, but  he  pursued  the  even  tenor 
of  his  way  till  he  had  made  a  very  fine 
collection  of  insects."  Dr.  Randall 
studied  medicine  after  his  gtaduation. 
He  was  offered  and  accepted  an  appoint- 
ment in  zoology  connected  with  the 
Wilkes  exploring  expedition  to  the 
South  Seas ;  owing  however  to  the  de- 


lays which  occurred  before  the  expedi- 
tion sailed  he  resigned. 

Dr.  Randall's  scientific  papers  are  as 
follows : 

1.  Descriptions  of  new  species  of 
coleopterous  insects  inhabiting  the  state 
of  Maine.  Bost.  journ.  nat.  hist.,  Feb. 
1S3S,  V.  2,  no.  I,  pp.  1-33. 

2.  Descriptions    of  new    species    of 
coleopterous  insects  inhabiting  the  state 
of    Massachusetts.       Bost.   journ.    nat. 
hist.,  Feb.  1S3S,  v.  2,  no.  i,  pp.  34-53. 

(See  Proc.  Bost.  soc.  nat.  hist.,  Jan. 
1S75,  V.  17,  pp.  373-3S5.  On  the  spe- 
cies of  Coleoptera  described  by  Mr.  J. 
W.  Randall,  by  P.  S.  Sprague  with 
notes  by  E.  P.  Austin.) 

3.  Catalogue  of  the  Crustacea  brought 
by  Thomas  Xuttall  and  J.  K.  Townsend 
from  the  west  coast  of  North  America 
and  the  Sandwich  Islands  with  descrip- 
tions of  such  species  as  are  apparently 
new,  among  which  are  included  several 
species  of  dift'erent  localities  previously 
existing  in  the  collection  of  the  Acad- 
emy.     Journ.    acad.    nat.    sci.    Phil., 

1S39,  ^'-  ^'  P^-  ^'  PP-  106-147,  Pl-  3-7- 
A  volume  on  the  animals  and  plants  of 
Maine  was  prepared  but  not  published. 
His  volume  of  poems  entitled  Conso- 
lations of  Solitude,  Boston,  1856,  2d 
edition  1S57,  ^^'*'^^  commended  by  J.  H. 
Abbott  in  the  North  American  review. 
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(  Continued  from  page  S04) . 

STICTHIPPUS  (cmicTOf,tinrof)    subgeii.  nov. 


Head  closely  resembling  that  of  Hippiscus, 
with  small  but  deep  and  conspicuous  trian- 
gular lateral  foveolae,  and  between  their  an- 
terior extremities  a  distinct,  depressed, 
transversely  biareolate  field;  frontal  costa 
sulcate  above,  especially  about  the  ocellus. 
Antennae  rather  slender,  uniform  through- 
out, about  as  long  as  head  and  pronotum 
together  in  the  ?  ,  less  than  twice  as  long  as 
the  pronotum  in  the  $ ,  apically  tapering 
only  on  last  joint  or  two.  Pronotum  with 
the  dorsal  field  nearly  flat  with  a  slight 
median  carina  which  is  occasionally  subob- 
solete  on  the  posterior  part  of  the  metazona 
and  normally  cut  only  by  the  typical  sulcus, 
but  sometimes  slightly  cut  by  the  anterior 
sulcus  of  the  prozona  and  more  or  less  inter- 
rupted behind  it,  in  which  case  there  is  a 
distinct  discal  scutellum,  the  posterior  sulcus 
of  the  prozona  terminating  in  two  forks,  one 
at  the  lateral  borders  of  the  discal  scutellum, 
the  other  by  deeply  cutting  the  lateral  walls 
of  that  scutellum  close  to  the  median  line; 
metazona  dibtinctiy  longer  than  the  prozona, 
rectangulate  or  obtusangulate  behind;  sur- 
face scabrous,  the  lateral  carinae  obscure. 
Tegmiiia  as  in  Hippiscus,  with  scattered 
maculations  hardly  pantherine.  Wings  with 
the  whole  outer  border  broadly  infumate, 
subvitreous  apically  so  as  to  give  the  inner 
part  the  semblance  of  an  arcuate  band,  and 
connecting  with  a  broad  humeral  taenia 
which  extends  nearly  to  the  base.  Legs  as 
in  Hippiscus.  Mesosternal  lobes  separated 
by  a  deeply  truncate  cuneiform  median  piece, 
the  inner  margins  of  the  lobes  being  rapidly 
and  widely  divergent. 

This  subgenus  is  closely  allied  to  the 
other  subgenera  of  Hippiscus, — Hippis- 
cus and  Xanthippus,  and  to  Leprus.     It 


differs  from  all  most  strikingly  in  the 
form  of  the  mesosternal  lobes  which  lie 
at  about  the  same  distance  apart  as  in 
the  two  first,  to  which  it  is  certainly 
most  nearly  allied.  From  Leprus  it 
also  differs  in  the  presence  of  a  humeral 
taenia  on  the  wings.  It  agrees  better 
with  Hippiscus  than  with  Xanthippus 
in  the  structure  of  the  antennae  and  of 
the  median  carina  of  the  pronotum, 
although  itself  very  variable,  and  from 
Hippiscus  it  may  be  separated  also  by 
the  biareolate  sunken  fastigium  between 
the  lateral  foveolae  of  the  face. 

Hippiscus  (S.)  califorxicus  sp.  nov. 

A  compact  form  of  rather  small  size.  Very 
dull  brownish  fuscous,  with  a  slight  yellow- 
ish tinge,  laintly  flecked  or  blotched  with 
dusky  spots  and  obscurely  dotted  with  black, 
the  head  plump  and  full,  dark  on  the  upper 
third,  the  rest  dull  clay  yellow  and  nearly 
free  from  dots;  summit  of  head  nearly 
smooth,  with  a  few  dull  low  minute  vcrru- 
cosities,  a  faint  median  carina  and  the  walls 
of  the  vertical  fastigium  dull  but  dibtinct; 
lateral  foveolae  small,  triangular,  rather 
deep;  frontal  costa  moderately  narrow,  sub- 
equal,  contracted  very  slightly  at  summit 
and  again  a  little  more  distinctly  beneath  the 
ocellus,  rather  deeply  sulcate  especially  below 
the  ocellus.  Antennae  testaceous,  infuscated 
in  apical  half,  a  little  longer  {$)  or  a  little 
shorter  (?)  than  head  and  prothorax  to- 
gether. Pronotum  stout,  especially  in  the 
9 ,  the  metazona  very  faintly  tumid,  its 
lateral  carinae  sharp  anteriorly  especially  in 
the  (J  ;  dorsal  field  of  whole  pronotum  some- 
what minutely  verrucose,  many  of  the  verru- 
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cosities  longitudinal,  rarely  closely  crowded; 
lateral  lobes  minutely,  closely,  and  uniforncily 
verruculose  on  the  metazona,  nearly  smooth 
on  the  prozona  with  a  faint  quadrate  dusky 
spot.  Tegmina  ashen,  becoming  subvitreous 
apically,  heavily  blotched  with  larger  and 
smaller  rounded  brownish  fuscous  spots, 
mostly  congregated  into  basal,  median,  and 
postmedian  blotches,  the  apical  third  with  a 
few  smaller  indistinct  cloudy  spots;  sutural 
stripe  clear  and  generally  with  a  rufous 
tinge;  anal  vein  free.  Wings  very  pale  at 
base  with  a  slight  citron  tinge,  beyond  which 
the  nervules  are  all  black,  with  a  broad  arcu- 
ate brownish  fuscous  or  nebulous  band,  nar- 
rowing toward  the  anal  margin,  connecting 
with  the  humeral  stripe  which  is  broad  and 
reaches  almost  to  the  base,  the  apex  more  or 
less  infumate,  and  below  the  humeral  region 
often  wholly,  generally  in  part,  coalescing 
with  the  arcuate  band.  Hind  femora  dull 
clav  vcllow  with  a  transverse  basal  band  and 
strongly  oblique,  rather  broad,  blackish  fus- 
cous median  and  postmedian  bands;  hind 
tibiae  and  tarsi  pale  coral  red,  sometimes 
with  a  yellowish  tinge,  the  spines  black 
tipped. 

Length    of  body,   (J,    26   mm.;    ?,   34-36 
mm. ;  of  tegmina,  (J,  26  mm. ;  ?  ,  27-30  mm. 

Gilroy,  Santa  Clara  Co.,  California; 
collected  bv  G.  R.  Crotch. 


Described  from  one  $ ,  twelve  9 

HiPPISCUS  (S.)  MARMORATUS    Sp.    nOV. 

I  have  separated  from  the  other  central 
Californian  species  of  Sticthippus  two  females 
which  are  certainly  very  closely  allied  to  it 
but  differ  in  several  particulars  which  seem 
to  warrant  it.  In  particular  the  maculations 
of  the  tegmina  are  much  more  broken  up 
into  small  spots  which  though  more  or  less 
distinctly  grouped  into  three  large  bands  are 
not  so  to  the  same  extent  and  the  minor  dots 
are  by  no  means  so  confused  therein,  and  are 
also  continued  with  almost  equal  or  equal 
sharpness  to  the  tip  of  the  tegmina;  besides, 
the  anal  vein  in  passing  to  the  margin  is 
more  or  less  entangled  and  interlocked  with 
the  axillary  vein ;  the  apical  area  of  the 
wings,  except  for  the  infuscated  veins,  is 
hardly  clouded  but  carries  at  the  extreme  tip 
some  blackish  fuscous  maculations.  The 
hind  tibiae  are  clay  yellow.  The  wings 
appear  to  be  relatively  longer  and  narrower 
than  in  //.  (6\)  calif ornicus. 

Length  of  body,  30  mm. ;  tegmina,  29  mm . 

Monterey,  Monterey  Co.,  California. 
Described  from  2  9  received  from  Mr. 
Henry  Edwards. 


Subgenus  XANTlilPPUS. 


HiPPISCUS     (X.)     CORAI.LIPES. 

Oedipoda  corallines  Hald.,  Stansb.  expl. 
Utah,  371,  pi.  10,  fig.  2;  Tayl.,  Rep.  Smiths, 
inst.,  1858,206;  Thorn..  Proc.  acad.  nat.  sc. 
Philad.,  1870.79;  Rep.U.  S.  geol.  surv.  Wyo., 
274;  Rep.U.  S.  jreol.  surv.  terr.,  5.456-457 ; 
6,  720-721;  Syn.  Acrid.  N.  A.  130;  Rep.  U. 
S.  surv.  looth  mer.,  5. 879. 


Hippiscus  corallipes  Scudd!,  Bull.  U.  S. 
j^eol.  ^urv.  terr.,  2,264;  Rep-  U.S.eng.,  1876, 
509;  Rep.  U.  S.  ent.  comm.,  2.  app.  2,  26; 
Thorn.,  Bull.  111.  mus.,  1,65;  Rep.  ent.  111., 
9,9«;,  1 15-116. 

Xanthippus  corallipes  Sauss.,  Prodr. 
Oedip.,  90. 

Generally  the  band  of  the  hind  wings 
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in  this  striking  and  well  known  species 
is  broad, — more  than  twice  as  broad  as 
the  interspaces  between  the  rays  in  the 
an«d  area,  but  occasionally  individuals 
occur  in  which  it  is  considerably  nar- 
rower than  that,  resembling  rather  the 
prevalent  condition  in  //.  (-V. )  pardaU 
inns  from  which  its  shorter  metazona 
separates  it. 

I  have  seen  r pec i mens  from  Dakota 
(collected  by  S.  M.  Rothhammer  dur- 
ing explorations  under  Gen.  Sully), 
Salt  Lake,  Utah,  June  9  (A.  S.  Pack- 
ard), Platte  River  (F.  V.  Hayden), 
Barbour  Co.,  Kans.,  collected  by  Cra- 
gin  (Bruner),  the  South  Platte  coun- 
trv  of  Nebraska  in  the  eastern  half  of 
the  state  (Bruner  in  litt.)»  Boulder, 
Colo.,  June  9,  Colorado  at  an  eleva- 
tion of  5500'  (Packard),  between  Lakin, 
Kansas,  and  Pueblo,  Colo.,  from  3000' 
to  4500',  July  S-9  (S.  H.  Scudder), 
southern  Colorado,  June  11-20  ( Lt. 
Carpenter),  Silver  City  and  Albu- 
querque, New  Mexico  (Bruner  in  litt.). 
Fort  Whipple,  Arizona  (E.  Palmer), 
Arizona  (Burrison  in  Henshaw's  coll.), 
Arizona,  collecte<l  by  Dunn  (Bruner), 
San  Antonio,  collected  by  Newell,  and 
El  Paso,  Texas  (Bruner),  D-dlas,  Texas 
(Boll),  and  Texas  (Schaupp  in  Hen- 
sliaw's  coll.)  ;  and  it  has  been  also  re- 
ported by  Thomas  from  Nevada, 
Cheyenne,  Wyoming,  and  south  of 
Raton  Mts.,  N.  Mexico.  It  would 
appear  therefore  to  be  found  mainly 
along  the  plains  at  the  eastern  base  of 
the  Rocky  Moimtains  from  Dakota 
southward,  and  along  the  eastern  mar- 
gin of  the  Interior  Bnsin. 


HiPPlSCUS    (X.)     ZAPOTECUS. 

Xantkippus  zapotecus  Sau88.,  Prodr. 
Oedip.,  91. 

Saussure  reports  this  species  from 
the  ager  mexicanus  simply,  by  which 
it  is  presumed  that  he  found  it  wide- 
spread. The  specimens  which  I  have 
examined  come  mostly  from  Colorado 
collected  by  Morrison  (Henshaw's  cc»ll.) 
or  R.  Thaxter  (at  Manitou,  June  5- 
11)  ;  but  Mr.  Bruner  has  also  sent  me 
specimens  from  Cheyenne,  Wyo.,  col- 
lected by  Wickham,  and  from  Silver 
City,  Albuquerque,  and  Taos  Valley  in 
New  Mexico;  and  a  single  specimen 
collected  July  15  at  Denison,  Crawford 
Co.,  Iowa,  by  J.  A.  Allen  certainly 
belongs  here.  Mr.  Bruner  also  states 
that  he  has  specimens  from  Akron, 
Colo.,  and  Los  Angeles,  Calif. 

Hippiscus  (X.)   coNSPicuus   sp.   nov. 

Similar  in  general  appearance  to  H,  {X.) 
corallipes  with  which  it  agrees  well  in  size. 
Grayish  fuscous,  darkest  above.  Fastigium 
of  vertex  subpentagonal,  broadly  open  be- 
hind, the  anterior  wall  retroarcuate,  all  the 
walls  slight,  a  faint  median  carina  invading 
the  fastigium ;  between  the  apices  of  the 
moderately  shallow  triangular  lateral  foveo- 
lae,  a  slight  more  or  less  blended  biareolate 
foveola;  frontal  costa  deeply  sulcate,  consid- 
erably narrowed  above.  Pronotum  rather 
heavily  verruculose,  the  metazona  more  or 
less  deeply  impressed  anteriorly,  slightly 
tumid  with  arched  lateral  carinae  which  are 
sharp  and  distinct  anteriorlv,  dulled  behind; 
process  of  metazona  rectangulate;  the  med- 
ian carina  either  depressed  or  obsolete  be- 
tween the  principal  sulci,  gently  arched  on 
metazona.     Elytra    strongly  pardaline  (apic 
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ttll^'  vitreous)  with  strongly  contrasting  pale 
cinerouN  and  blackish  fuscous  markings, 
with  hharply  defined  uiargins,  deepest  in 
color  In  the  marginal  field,  distributed  much 
AM  III  //.  (-X".)  cornlUpes.  Wings  very  pale 
clear  citron  yellow  at  base,  apically  vitreous 
with  black  longitudinal  veins,  the  cross  veins 
brown  often  inclining  to  yellow;  and  between 
the  two  a  very  narrow,  arcuate,  fuliginous  or 
f)rownlhh  fu«cou6  band  scarcely  broader  than 
the  width  of  the  interspaces,  deepest  in  color 
Mt  and  beside  the  cross  nervules,  and  sepa- 
rated by  a  citron  line  fiom  the  humeral  vitta 
which  reaches  outwa'ci  only  to  the  inner 
tnar)(in  of  the  arcuate  band  and  inward  half 
or  three  quarters  way  to  the  base;  costal 
margin  narrowly  b.ownish  yellow;  outer 
margin  free  from  the  arcuate  stripe  for  fully 
half  its  length.  Hind  femora  pale  cinereous 
obscurely  marked  with  exceedingly  oblique 
duftky  stripes,  beneath  blood  red,  immaculate; 
hind  tibiae  coral  red,  hoary  or  pallid  without, 
the  spines  black  tipped. 

Length  of  body,  43  mm.;  of  tegmina  38 
mm. 

The  species  comes  from  Kansas  (P. 
R.  Uhler)  and  New  Mexico  (Silver 
City,  L.  Bruner). 

Described  from  2  9. 


HiPPiscus   (X.)   EREMiTus  sj).    nov. 

Similar  to  the  preceding,  but  with  much 
more  broken  markings  on  the  tegmina.  The 
single  specimen  having  been  pre!>erved  in  al- 
cohol, the  colors  of  the  head  and  thorax  arc 
uncertain  (and  the  inequalities  of  tlie  sur- 
face of  the  head  intensified),  but  it  appears  to 
be  of  a  rather  dark  grayish  fuscous  strongly 
marked  with  cinerous,  especially  in  a  stripe 
which  follows  the  lateral  carinae  of  the  pro- 
thorax  and  extends  to  the  eye.  Summit  of 
head  transversely  rugulose,  with  a  median 
carina  extending  to  the  middle  of  the  fastig- 
ium   of  the   vertex  which   is   of   about  equal 


breadth  and  length  with  rather  high  angulate 
bounding   walls,    indistinct   posteriorly    and 
open  in  front  to  the  small,  partially  biareo- 
late,   rather  deep  and  small  frontal    foveola 
which  lies  between  the  tips  of  the  moderate- 
ly large  and  distinct  triangular  lateral  foveo- 
lae,  whose  upper  walls  are  arcuate;    frontal 
costa  deeply  sulcate,  much  narrowed  above, 
fading   below.       Pronotum  *  arenaceous    and 
rather  sparsely  and   feebly   verruculose,   the 
metazona    not  deeply    impressed   anteriorly, 
a  little  tumid,  with  distinct  but  not  high  and 
equal  lateral  carinae;  metazona  twice  as  long 
as  prozona;  process  of  metazona  slightly  less 
than  rectangulate;  median  carina  moderately 
high,  almost  obliterated  between   the  princi- 
pal sulci,   arched   on  the  metazona.     Elytra 
maculato-pardaline,  apically  subvitreous  with 
highly  contrasted  cinerous  and  blackish  fus- 
cous markings  having  sharply  defined   mar- 
gins, the   latter  distributed   very  much   as  in 
//.   (A'.)  corallipeshwX.  very  much  diminished 
in  size,  all   the   dark   markings  together  not 
covering  one   half  the  area  of  the  tegmina, 
very  much  reduced  in  the  marginal  field,  and 
in  the  distal  portion  of  the  discoidal  field  very 
irregular  in  direction,  often  strongly  arcuate 
and   generally  also   partially   or    completely 
broken  by  the  nerrules   into  independent  but 
intimatelv   connected    niaculations.       Winsrs 
very  pale  citron  yellow   at  base   with   concol- 
orous     reticulation,    apically    vitreous    with 
black  or   partially  fuscous   reticulation,  and 
between   the   two  a  very  narrow  arcuate  pale 
fuliginous   band    scarcely    broader   than    the 
width  of  the  interspaces,  leaving  at  least  six 
marginal  lobes  free  and  separated  by  a  brief 
space  from  the  humeral  vitta,  which  extends 
only  as  far  as  its  inner  border  and  inward  the 
larger  part  of  the    way  to  the   base,  followed 
apically  on  the  margin  by  a  blackish  fuscous 
stigma.      Hind   femora  cinerous    with    three 
moderately  broad,  not  very  oblique,  blackish 
brown    stripes    externally,    beneath    and   the 
tibiae  testaceous    (presumably    red    in    life), 
the  latter  witli  black  tipped  spines. 

Lengtli    of  body,    39  mm. ;  of  tegmina,  40 


mm 
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NOTES  ON  SOME  MYRMECOPHILOUS  COLEOPTERA. 


BY    HENRY   FREDERICK    WICKHAM,    IOWA    CITY,    IOWA. 


In  a  recent  paper  published  in  the 
Proceedings  of  the  Entomological  so- 
ciety of  Washington  (vol.  i,  1890,  pp. 
237-247)  Mr.  E.  A.  Schwarz  has 
listed  all  the  North  American  beetles 
that  are  known  to  be  myrmecophilous 
and  has  added  notes  on  some  that  he 
considers  doubtfully  such.  Two  arti- 
cles by  Dr.  Hamilton  in  the  Canadian 
entomologist  (vols.  20  and  21)  and  one 
by  Prof.  J.  B.  Smith  in  the  American 
naturalist  (August,  18S6)  also  treat  of 
these  insects ;  to  them  I  wish  to  add  the 
following  data  which  seem  to  be  new. 
I  am  greatly  indebted  to  Dr.  Horn  for 
determinations  of  many  species  and  for 
suggestions  regarding  the  new  Hetae- 
rius  herein  described  ;  and  to  Prof.  C. 
V.  Rilev  for  the  names  of  the  ants, 
specimens  of  which  he  had  compared 
with  those  in  the  national  collection.  I 
have  placed  in  that  collection  specimens 
of  all  the  ants  noted,  the  beetles  being 
in  my  own  unless  otherwise  stated. 

Ptofuaphagus  pu  ^ io  occwrs  at  Iowa 
City  during  April,  deep  in  the  galleries 
of  a  large  black  ant.  This  species  is 
not  on  any  of  the  previous  lists. 

Fustigcr  fuchsii  has  long  been 
known  as  a  myrmecophile  but  hitherto 
the  host  has  not  been  recorded  ;  I  took 
it  at  Williams,  Arizona,  in  the  nests  of 
a  variety  of  Cremastogaster  lineolata. 
All  of  our  best  coleopterists  to  whom 
I  have  sent  examples  of  the  Arizona 
species  unite  in  declaring  it   to  be  the 


same  as  the  types  from  Tennessee. 

Ctenistes  pulvereus  was  listed  by 
Mr.  Schwarz  on  the  authority  of  Dr. 
Leconte.  By  the  capture  of  several 
specimens  at  Tucson,  Ariz.,  I  am  able 
to  verify  the  Doctor's  observation  and 
to  record  the  hitherto  unknown  host  as 
Pormica  schaufussi\ 

Lomechusa  cava.  This  species  is 
mentioned  to  call  attention  to  the  wide 
distribution  of  the  genus ;  specimens 
differing  little  from  cava  except  in  size 
have  been  taken  by  me,  with  ants,  in 
the  Cascade  Mts.  of  Washington  and 
in  the  Rockies  of  Colorado  ;  the  species 
is  also  found  in  the  Mississippi  Valley 
and  thence  east  to  the  Atlantic. 

Gyrophaena  sp.  A  number  of 
specimens  of  this  species — a  true  myr- 
mecophile— were  taken  at  Caiion  City, 
Colorado,  in  the  nests  of  Solenopsis 
debilis  which  they  resemble  so  closely 
in  color  and  size  as  to  render  detection 
somewhat  difficult  when  the  colony  is 
disturbed  and  the  ants  in  motion  ;  the 
ants  show  no  hostility  towards  it.  From 
Prof.  Riley  I  learn  that  this  is  the  same 
species  recorded  by  Mr.  Schwarz  (loc. 
cit.  p.  224)  as  Myrmecochara}  n.  sp.> 
collected  by  Morrison  at  Lake  Tahoe. 

Philonthus  microphthalmus  occurred 
at  Iowa  City  in  the  nest  of  Aphaeno^ 
gasier  fulva^  probably  however  merely 
as  ai4  accidental  visitor ;  in  the  same 
nest  I  took  a  species  of  Scopaeus  not 
yet  determined. 
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Limulodes  paradoxus  is  found  here 
with  the  same  ant  as  the  preceding  spe- 
cies though  Mr.  Schwarz  takes  it  with 
Lasius  aphidicola,  I  once  took  a 
specimen  at  Walnut,  Ariz.,  with  an- 
other ant  and  it  will  probably  be  found 
to  infest  the  nests  of  several  species. 

Trichopteryx  paralleloptpeda,  A 
specimen  doubtfully  referred  to  this 
species  occurred  with  ants  (Tapinoma) 
at  Canon  Citv,  Colo.  This  is  con- 
trary  to  the  usual  habit  in  this  genus 
and  is  probably  accidental. 

A  species  of  Hetaerius  taken  by  me 
in  Wyoming  pro\  es  to  be  new,  and  as 
it  is  very  distinct  and  the  species  of  the 
genus  are  few,  I  describe  it  below  to 
preserve  the  record : 

Hetaerius  kornii  n.  8p.  Form  robust, 
broadly  8ub-oval,  color  rufo-caslaneous  ;  sur- 
face shining  sparsely  covered  with  yellow 
scale-like  hairvS,  Ioniser  on  the  sides  and  near 
base  of  the  pronotum.  Head  with  rather 
large  tolerably  dense  punctures,  front  con- 
cave. Thorax  broader  than  long,  wider  at 
base  than  at  apex  ;  divided  on  each  side  by  a 
deep  groove  which  is  double  at  the  base,  into 
lateral  and  discal  portions :  discal  portion 
shining,  with  a  few  punctures  and  clothed  with 
yellow  recumbent  hairs,  sparse  at  the  middle 
but  more  numerous  on  the  sides  and  especially 
at  base  where  they  are  also  much  longer; 
lateral  portion  divided  again  by  a  deep  groove 
about  1-3  from  base  of  thorax  into  anterior 
and  posterior  divisions,  the  latter  being  sub- 
quadrate,  convex,  somewhat  shining,  finely 
punctured  and  covered  with  long  yellow  hair; 
the  anterior  division  is  irregularly  oblong, 
wider  in  front,  flattened,  and,  wliere  the  ab- 
sence of  hairs  permits  the  surface  to  l)f  seen, 
somewhat  scabrous;  it  is  clothed  witli  fellow 
hairs  which  become  longer  behind.  Elytra 
with   the  striae  deep  at  base,  each  hnviiiL;  the 


outer  margin  raised,  subhumeral  stria  reach- 
ing about  two-thirds  to  tip.  first  and  third 
dorsals  entire,  the  tips  converging,  second  a 
little  shorter.  The  raised  edge  of  each  stria 
bears  yellow  recumbent  hairs,  longer  on  the 
first  and  third  dorsals;  between  the  inner 
dorsal  and  the  suture  are  two  rows  of  hairs 
following  the  course  of  lines  of  indistinct 
punctures.  Propygidium  with  but  few  punc- 
tures visible  under  low  power,  but  with 
higher  power  it  is  seen  to  be  densely  and 
finely  rugose;  pygidium  much  the  same  but 
with  still  finer  punctures,  mostly  towards  the 
sides;  margins  of  propygidium  and  pygidium 
dark.  Prosternum  punctured,  margined  at 
sides,  truncate  at  base,  lobe  with  a  moderate 
constriction  anteriorlv,  extremity  somewhat 
rounded;  prosternal  ridges  extending  two 
thirds  towards  apex,  nearly  parallel,  merely 
slightly  sinuate  opposite  the  coxae.  Meso- 
sternum  punctured,  with  distinct  marginal 
line.  Metasternum  and  abdomen  smooth, 
shining.     Length  2.5  mm. 

Ditlers  from  H.  tristriatus,  to  which 
it  is  nearest  allied,  in  the  sculpture  of 
the  thorax  and  in  vestiture ;  the  form  of 
the  lobe  at  the  posterior  angles  of  the 
thorax  is  globular  in  that  species. 

Taken  by  me  at  Cheyenne,  Wyoming 
in  the  nests  of  Formica  schaufussi 
Mayr,  in  May  1889.  Type  in  cabinet 
of  Dr.  Horn  to  whom  it  orives  me 
pleasure  to  dedicate  it  in  recou;nitinn  of 
many  favors  rendered. 

Rhyssemus  sonatus  occiured  with 
Solcnopsis  dcbilis  at  Canon  City,  Colo. , 
but  this  may  be  merely  accidental  as  is 
often  the  case  with  Aphodius granarius 
which  I  tind  in  the  ant's  nest  here. 

When  the  habits  of  our  western  spe- 
cies of  Tcnebrionidae  are  better  known, 
I  think  it  will    be   found   that  they   fur- 
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nish  their  full  quota  of  myrmecophiles. 
The  capture  of  numhers  of  Araeoschi- 
zus  armatus  in  an  anthill  at  Green 
River,  Wyo.  has  already  been  recorded 
by  me  (Ent.  amer.,  v.  6,  p.  84)  and 
quoted  by  Mr.  Schwarz  in  his  paper 
cited.  Though  Dr.  Horn  holds  that 
Araeoschizus  is  neither  parasitic  nor 
iniquiline,  the  fact  remains  that  they 
are  much  more  abundant  in  and  around 
ant's  nests.  I  noticed  this  especially  at 
Tuscon  in  the  case  of  three  species  {A. 
regiilaris.  Jimbriatus  and  simplex) 
which  I  found  there  in  considerable 
numhers. 

N'tidins  puberiilus  is  often  found  in 
ant's  uests  or  in  the  immediate  vicinity. 


At  Fort  Yuma  I  have  noticed  them 
running  across  ant  hills  or  around  the 
entrances  to  the  underground  galleries 
without  the  interference  of  the  ants ; 
near  Los  Angeles  while  at  work  with 
Mr.  Coquillet  we  dug  up  a  large  nest 
and  found  in  it,  besides  some  specimens 
of  Notibius  piincticollis^  a  number  of 
Conibitis  elongatus  and  JSurymeio- 
pon  convexicolle,  I  think  it  quite 
possible,  considering  that  nothing  is 
known  of  the  early  stages  of  these 
beetles,  that  they  may  breed  in  the 
nests,  though  it  is  also  likely  that  they 
may  use  them  simply  for  shelter  just  as 
Eleodes  dispersa  uses  the  holes  of 
prairie  dogs. 


ADDITIONAL   NOTES   ON    BOMBYCID    LARVAE. 


BV     HARRISON     G.     DYAR,     BOSTON,     MASS. 


Halsidota  alni  Hv.  Edw. 

1876—11%.  Edw.,  Proc.   Cal.  .acad.  sci.,  vii, 
129  (as  a  variety  of//,  agassitii^. 

1882 — Grote,  New  check  list,  p.  16. 

1891  —  Smith,  List,  lep.,  no.  1129  a. 

Mature  larva.  —  Head  rounded,  smooth, 
black  and  verv  shinv;  bases  of  antennae, 
labium  and  a  line  below  clvpeus  vellow; 
width  3.5  mm.  Body  black,  mottled  with 
yellowish,  which  predominates  ventrally; 
abdominal  feet  dull  yellow,  the  claspers 
brownish;  thoracic  feet  black;  spiracles 
white.  The  warts  are  arranged  as  in  //. 
maciilata*  and  bear  dense,  spreading  tut'ts  of 
feathery  hairs  of  even  length,  but  slightly 
longer  dorsally  on  joints  5  and  12.  and 
keeled  along  dorsal  line.  On  joints  2-6  and 
10-13  the  hair  is  deep  black,  on  joints  7-9 
orange  ochraceousf.     In  the  black  parts   at 


♦  See  Psyche,  vol.  6,  p.  165. 

t  Ridgway's  Nomenclature  of  colors,    pi.  v.  fig.  3. 


both  ends  are  several  long,  thin,  white  pen- 
cils, consisting  of  from  one  to  several  hairs 
and  arranged  as  follows : — on  joints  3  and  4 
from  warts  2-5;  on  joint  5  from  warts  1-5; 
on  joint  6,  a  single  hair  from  warts  3  and  4; 
on  joint  10  a  single  hair  from  warts  2-4;  on 
joint  II  from  warts  2,  3,  and  5;  on  joint  12 
from  warts  i  and  2  and  on  joint  13  from  the 
large  wart  and  the  lateral  one. 

Food  plants. — Willow  (Salix)  and  alder 
(Alnus). 

Habitat. — The  Sierra  Nevada  range  of 
California  and  probably  further  north.  Mr. 
Edwards's  example  came  from  Shasta  Co., 
mine  from  Mariposa  Co. 

Halisidota  AGASSizii  Pack. 

1S64 — Packard,  Proc.  ent.  soc.  Phil.,  v.  3, 
128. 

1S73 — Stretch,  Zyg   Bomb.  N.  A.  v.  i,    103 

1889. — Hy.  Edw.,  Bull.  no.  35,  U.  S.  nat. 
mus..  62. /r.  t'<?r   o(  maculata. 

1891 — Smith,  New  list,  p.  27.  maculara. 
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Mature  larva. — Very  variable  in  color. 
The  head  is  as  in  //.  alni  described  above, 
the  color  of  the  body  varies  much  in  the 
amount  of  black  from  entirely  black  to  nearly 
all  yellowish.  The  hair  is  like  that  of 
H.  alni  in  structure  and  the  white  pencils  are 
the  same  or  partly  yellowish,  but  the  hairs 
that  arise  from  the  warts  and  obscure  the 
body  are  nearly  maize  yellow*  and  the 
amount  of  black  at  the  ends  of  the  body  is 
variable.  Besides  theie  is  usually  present 
the  series  of  lozenge->haped  black  dorsal 
tufts  on  joints  5-12  which  is  seen  on  H.  mac- 
itlala;  but  these  may  be  much  reduced,  or 
absent.  I  have  not,  however,  seen  any  ex- 
amples in  which  they  were  wanting  which 
also  had  the  black  extremities  well  devel- 
oped. One  example  occurred  to  mc  with  its 
hair  entirely  yellow  except  the  white  pen- 
cils. From  this  there  are  all  intergrades  to 
a  form  with  joints  2-6  and  10-13  bearing  deep 
black  hairs  besides  the  black  dorsal  tufts  on 
joints  7-9  and  the  usual  white  pencils.  Ex- 
amples occur  that  are  not  to  be  distinguished 
from  H,  macula ta J  that  is  with  only  the 
eight  dorsal  tufts  colored  black.  A  singular 
variety  was  found  with  joints  4-5  and  10  pos- 
teriorly to  12  and  the  dorsal  tufts  on  joints 
6-10  black,  joint^  2,  3.  12  laterally,  13  and  all 
the  hair  from  warts  3-6  on  joints  6-10  ivhiti\ 
the  hair  from  warts  1-2  on  joints  6-10  yellow. 
White  pencils  normal. 

Food  plants. —  Willow  (Salix)  and  alder 
(Alnus). 

Habitat. — California,  in  low  land  near  the 
coast.      (Santa   Barbara  and  San  Francisco). 

Orgyi.\  lelxo.stig.ma  Smith   and  Abbot. 

1797 — S.  and  A.,  Lep.  ins   Ga.,  157,  pi.  79 

1889— Ily.  Edw.,  Bull.  no.  35,  U.  S.  N.  M., 
p.  63  (gives  23  references). 

1889 — Packard,  5th  rept.  l'.  S.  ent.  com., 
p.  262. 

In  spite  of  the  fact  that  the  larva  of  this 
species  has  long  been  known  and  excellently 
illustrated    and    de>cribed    bv    Dr.    Rilev,    I 


Ridgvvay's  Nomenclature  of  coiors.  Pi.  vi.  fig.  21. 


have  seen  no  account  of  the  preparatory 
stages  that  agrees  with  my  observations.  Dr. 
Rilev  savs  :— *'Six  days  after  the  third  moult" 
[1.  c.  at  the  end  of  the  fourth  stage]  '*a  por- 
tion of  the  larvae  spin  up;  these  all  produce 
male  moths.  The  female  caterpillars  .  .  . 
undergo  a  fourth  (and  as,  it  appears  from 
more  recent  experience,  in  some  instances 
even  a  fifth)  molt  .  .  ."  That  is,  male  larvae 
have  four  stages  and  female,  five  or  six.  In 
my  experience,  male  larvae  have  six  stages 
and  female  six  or  seven  (usually  seven)  just 
as  is  the  case  also  with  O-  definita  Pack,  and 
O.  cana  Hv.  Edw.  which  I  have  described. 

I  give  briefly  the  stages  as  I  have  observed 
them. 

Egg. — Nearly  spherical, smooth,  not  shiny  ; 
color  yellowish  white,  a  large  round  pale 
brownish  spot  at  the  vertex  surrounded  by  a 
ring  of  the  same  color.  Diameter  0.9  mm. 
Laid  in  a  mas.s  on  the  cocoon  of  the  J  moth 
and  covered  with  froth  which  becomes  hard 
and  white  when  dry. 

first  larval  stage. — Head  shiny,  pale, 
subtranslucent  brownish,  darker  on  the  ver- 
tex :  ocelli  black, mouth  brown  ;  width  0.5  mm. 
Body  pale  whitish,  the  warts  concolorous, 
except  the  subdorsal  ones  which  are  black- 
ish, those  on  joint  2  larger  than  the  others. 
An  indistinct  white  dor>al  line;  venter  and 
legs  pale.  Hair  very  long,  irregular,  no 
brush-tufts,  pencils  nor  retractile  tubercles. 

Second  stage. — Head  pale  reddish  brown; 
width  0.8  mm.  Body  pale  yellowish,  a  sub- 
dorsal black  band  and  a  broad  dorsal  one  on 
jf)ints  9-12;  a  brick  red  dorsai  shade  on 
joints  4  and  9;  a  tew  plumed  black  hairs  from 
the  subdor.sal  warts  on  joint  2  and  the 
dorsal  on  joint  12;  retractile  tubercles  pre- 
sent, one  ench  on  joints  10  and  11  dorsally, 
pale  yellowish,  just  tingeti  with  red,  but  dis- 
tinct.    Cervical  shield  yellowish. 

Third  atage. —  Head  brownish  red,  mouth 
darker;  width  i.i  mm.  Cervical  shield 
orange.  Bod\  pale  yellow  dorsally,  a  broad 
durk  gray  lateral  band  and  black  dorsal  band, 
triple  on  joints  3  and  4,   wide  on  joints  5-^ 
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(touching  the  lateral  band),  narrower  on 
joints  9-12  and  absent  on  joint  13.  Long 
plumed  pencils  on  joints  2  and  12;  brush- 
like  tufts  of  pale  yellowish  hair  on  joints  5-7, 
with  traces  of  another  on  joint  8;  retractile 
tubercles  large,  coral  red.  Hair  thin,  long 
and  black;  warts  pale  grayish.  The  mark- 
ing* of  the  mature  larva  are  practically  ac- 
quired at  this  stage. 

Fourth  5/</^tf.— Head  and  retractile  tuber- 
cles coral  red:  cervical  shield  orange;  width 
of  head  1.6  mm.  Body  as  before  but  the 
brubh-tufts  are  complete  on  joints  5  to  8  and 
colored  white  or  yellowish. 

Fifth  stage. — Head,  cervical  shield  and  re- 
tractile tubercles  coral  red;  width  of  former 
2.1  mm.  The  ornamentation  is  as  before; 
the  space  between  the  dorsal  and  lateral 
bands  is  yellow  on  joints  9-12. 

Sixth  stage. — {$  mature  larva)  Head  dark 
coral  red,  slightly  shiny,  ocelli  a  little  darker, 
jaws  brownish;  width  2.5mm.  Cervical 
shield  and  retractile  tubercles  coral  red  ;  warts 
pale  yellow  shaded  with  blackish,  arranged 
as  in  the  other  species  of  Orgyia ;  hair  pencils 
on  joints  2  (two)  and  12  (one)  composed  of 
long,  plumed,  black  hairs;  four  large, 
white  or  vellow  brush-like  dorsal  tufts  on 
joints  5-8.  A  broad  velvety  black  dorsal 
band  enclosing  the  small  yellow  tubercles  of 
row  I  and  the  red  retractile  ones;  on  joints 
3-8  the  dorsum  is  all  black  except  the  warts; 
a  yellow  subdorsal  band;  lateral  region  dark 
gray  except  the  warts,  joint  13  only  shaded 
with  gray;  a  yellow  substigmatal  band; 
a  black  stigmatal  line;  venter  gray  and 
legs  pale  yellow.  Hair  long,  thin  and 
black. 

Seventh  stage. — (  9  larvae  only.)  As  in 
the  previous  stage;  width  of  head  3.5  mm. 

Cocoon. — Double,  composed  of  hair  and 
silk,  but  thin. 

i  pupa. — Cylindrical ;  antenna  and  wing 
cases  prominent;  abdomen  tapering,  the 
cremaster  flattened,  its  hooks  fastened  in  the 
silk  of  the  cocoon.  Color  yellowish  white 
or  more  or  less  shaded  with    dark  brown  or 


black,  the  back  covered  with  long  hair  and 
three  dorsal  tufts  of  short  scales.  Length  13 
mm. ;  width  5  mm. 

$  pHpa. — Like  the  J,  but  larger  and 
more  robust.  The  wing  cases  are  present, 
6.5  mm.  long,  (though  the  wings  of  the  $ 
moth  are  but  2.5  mm.  long)  but  the  antenna 
cases  are  small. 

Obdemasia  salicis  Hy.  Edwards. 

Bgg. — Hemispherical  but  rounded  at  base, 
base  flattened  centrally;  smooth  slightly 
shiny,  under  the  microscope  divided  into 
small  hexagonal  areas,  their  boundaries  not 
distinctly  raised  and  hardly  distinct  enough 
to  form  reticulations;  diameter 0.8  mm.  Laid 
over  100  together  on  the  under  side  of  a 
leaf.  The  little  larva  hatches  by  eating  a 
large  hole  in  the  top. 

Food  plants. — Maple  {Acer  macrophyllum) 
and  apple  {Pyrus  malus)  and  also,  according 
to  Mr.  Edwards,  willow  (Saliz)  and  accord- 
ing to  Dr.  Behr,  walnut  (Juglans). 

ScHizuRA  coNSPECTA  Hy.  Edwards. 

1874 — Hy.  Edw.,  Proc.  Cal.  acad.  sc..,  v.  5, 
366.     Heterocampa  (/) 

1S82 — Grote,   Check  list,  p.  19.   Coelodasys. 

1891 — Smith,  List  lep..  No.  131 1.   Schizura. 

I  found  a  larva,  which  may  belong  to  this 
species,  in  Yosemite,  Cal.,  but  it  was  unfort- 
unately destroyed  while  I  was  attempting  to 
rear  it.  As  there  is  no  other  species  of 
Schizura  known  from  California,  I  give  what 
notes  I  was  able  to  obtain  under  the  above 
heading. 

Egg. — Spheroidal,  flattened  at  base;  dia- 
meter I.I  mm.  Under  the  microscope  it  is 
seen  to  be  covered  with  very  narrow  slightly 
elevated  lines  forming  irregular  pentagonal 
or  hexagonal  reticulations,  becoming  very 
small  at  the  micropyle.  Laid  together  on 
the  under  side  of  a  leaf.  The  little  larva 
hatches  by  eating  a  hole  in  the  side. 

First  la rx'al  stage. — Head  bilobed, rounded, 
very  shiny  blackish  brown,  yellowish  at  the 
vertex;  ocelli  black;  a  few  hairs ;  width  0.6 
mm.  Cervical  shield  with  a  pair  of  tubercles ; 
joints  5   and    12    slightly  enlarged  dorsally; 
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feet  normal,  but  the  anal  pair  elevated ; 
smooth,  rounded -conical  tubercles,  normal  in 
arrangement,  rather  large  and  each  bearing  a 
long  hair,  many  of  which  are  swollen  at  the 
tip.  Body  honey  yellow,  the  humps  and  lat- 
eral region  wine  red ;  cervical  shield,  anal 
plate,  tubercles  and  anal  feet  blackish  ;  other 
feet  shinv  black. 

Second  stage. — Head  bilobed,  high,  narrow- 
ing to  vertex  and  flat  in  front ;  a  tubercle  at  the 
vertexofeach  lobe;  width  0.8  mm;  uniform, 
brown,  not  shiny,  the  vertex  a  little  darker 
Body  slightly  enlarged  dorsally  at  joints  5  and 
12,  the  tubercles  very  large,  especially  dorsally, 
conical,  smooth,  each  with  a  short  seta  which 
is  transparent  and  swollen  at  tip.  Anal  feet 
elevated,  partly  aborted.  Body  reddish  brown, 
lighter  dorsally  and  mottled  with  yellow; 
joints  5  and  12  are  dark  as  arc  also  the  tub- 
ercles. Cervical  shield  and  anal  plate  dark. 
.A  yellow  dorsal  spot  on  joints  4  and  1 1  bi- 
sected by  a  brown  dorsal  line. 

Food  plant. — Maple  (Acer). 

Clisiocampa  constricta  Stretch. 

Var.  STRXGOSA  Stretch. 

1881 — Stretch,  Papilio,  v.  i,  p.  67. 


1882— Grote,  Check  list,  p.  21.  5/.  dist. 

Mr.  Stretch  described  this  form  apparently 
from  a  single  $  example  from  the  Yosemite 
Vallev  and  in  Grote*s  list  it  stands  as  a  dis- 
tinct  species.  This  is  an  error,  however,  as 
C  strigosa  is  merely  a  local  form  of  C  con- 
stricta  hardly  differing  sufficiently  to  deser\'e 
the  varietal  name. 

The  principal  differences  noticed  by  Mr. 
Stretch  in  his  description  seem  to  be  the 
larger  size  of  C.  strigosa^  the  greater  width 
of  the  band  on  fore  wings,  the  distinct  spots 
on  the  fringe  and  the  common  line  on  the 
wings  below.  From  the  series  of  bred  speci- 
mens before  me,  these  characters  are  seen  to 
be  decidedly  variable,  and  many  of  the  speci- 
mens are  nearer  to  the  typical  form  than  to 
Mr.  Stretch's  description  of  C.  strigosa. 

The  larva  is  identical  with  that  of  C  con- 
stricta  as  described  by  Mr.  Hy.  Edwards. 

The  larvae  form  no  tent,  but  live  in  the 
manner  of  C.  disstria,  separating  as  they  be- 
come large  and  wandering  about  considerably 
before  forming  their  cocoons.  In  the  Yose- 
mite Valley  they  {QtA  on  the  black  oak 
(  ^uercHS  keloggii) . 
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VORARBEITEN   ZU  EINER  MONOGRAPHIE  DER 

MUSCARIA  SCHIZOMETOPA.— II. 


BY   C.    H.    TYLER   TOWNSKND, 


The  Muscaria  schizometopa  are  di- 
vided first  into  two  groups :  the  Antho- 
myidae  and  Muscariae  genuinae.  The 
first  show  the  costal  vein  continued  to 
the  end  of  the  fourth  longitudinal,  and 
usually  have  small  teg^lae ;  the  latter 
have  between  the  third  and  fourth  long- 
itudinal, where  the  apical  crossvein  is 
lacking,  only  a  membranous  margin, 
and  usually  the  fourth  longitudinal 
before  its  end  bent  toward  the  third  and 
terminating  close  behind  it,  or  at  the 
curve  dividing  into  a  posterior  false' 
vein^  or  a  true  one,  which  runs  toward 
the  edge,  but  seldom  reaches  it,  and  an 
apical  crossvein^  which  ends  near  the 
third  longitudinal,  or  even  in  it  (first 
posterior  cell  open,  or  petiolate). 
Rarely  the  apical  crossvein  is  lacking 
and  the  fourth  longitudinal  ends  in  the 
posterior  margin,  or  before  reaching  it 
(Syllegoptera,  Melia,  Microtricha, 
Thrixion,  Gastrophilus).  Tegulae  gen- 
erally large,  rarely  small. 

The  Conopidae  are  separated  from 
the  Tachinidae,  Muscidae,  and  Antho- 
myidae  by  their  lack  of  vibrissae,  and 
also  by  the  disappearance  of  the  vibris- 
sal  angle;  while  the  cheek- margins,  by 
their  vibrissal  ridges,  either  pass  almost 


imperceptibly  (only  with  a  slight  curve 
— Myopa  dor  salts  Fab. —  below  the 
middle  of  the  face,  or  on  the  under  edge 
of  the  head — Myopa  picta)  into  the 
edges  of  the  antennal  grooves,  or  else 
(Conops)  reach  entirely  up  to  the  an- 
tennal prominence  and  bound  the  facial 
keel,  and  the  antennal  grooves  are 
wanting  [but  this  arrangement  produces 
a  very  good  imitation  of  antennal 
grooves] . 

The  structure  is  similar  in  the  Oes- 
tridae,  where  the  vibrissal  angles  close 
up  the  antennal  grooves  below  on  both 
sides  high  above  the  oral  margin,  while 
the  last  continues  up  between  the  cheek- 
edges  as  a  broad  clypeus  with  a  fiat  or 
edged  facial  keel  (Hypoderma).  In 
the  Acalyptratae  the  clypeus  forms  the 
edge  of  the  antennal  groove  below,  and 
the  angle  is  lacking  (Dichromyia) .  The 
Cordyluridae,  Scatophagidae,  Helomy* 
zidae,  Sepsidae,  have  near  the  mouth 
the  vibrissal  angle  and  one  vibrissa. 
Head  like  Macquartia.  The  boundaries 
of  cheeks,  vibrissal  ridges,  clypeus,  etc. 
are  best  distinguished  in  Phasiidae 
(Trichopoda). 

These  parts  of  the  head  structure  have 
been  already  described  in  general  in  the 
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monograph  of  the  Oestridae  (1863),  and 
in  the  work  on  the  Diptera  of  the  Im- 
perial museum  of  Vienna  (Denkschr. 
acad.  wissensch.,  V.  42,  p.  108);  there- 
fore it  is  necessary  here  only  to  repeat 
briefly  the  principal  characters,  and  to 
discuss  those  of  chief  importance  from 
the  new  standpoint.  The  terminology 
employed  is  the  same  as  that  of  earlier 
authors,  so  far  as  known,  so  that  the 
comparison  of  our  descriptions  with 
those  of  others  may  be  as  easy  as  pos- 
sible. Our  terms  differ  from  those  of 
other  authors  only  where  an  understand- 
ing of  single  parts  made  the  addition  of 
new  terms  necessary.  This  was  par- 
ticularly the  case  with  the  chitinous 
plates  forming  the  epistoma  [clypeus.] 
In  the  Schizometopa  the  head  is  di- 
vided by  a  seam  or  fissure  in  front  and 
above  into  two  parts,  which  merge  into 
each  other  below  near  the  cheeks.  This 
seam  is  more  or  less  perpendicular  to 
the  longitudinal  axis  of  the  body,  and 
runs  as  a  curved  wrinkle  around  the 
upper  edge  of  the  antennal  prominence 
and  thence  downward,  generally  in  a 
horseshoe  shape.  Above  and  outside 
of  the  curved  seam  lie  the  so-called  front, 
the  vertex  and  ocelli,  the  compound  eyes, 
and  the  cheeks ;  below  and  inside  the 
seam  lie  the  lunula  with  the  antennae, 
the  epistoma  (which  generally  deepens 
above  into  the  antennal  grooves  and 
forms  below  the  front  edge  of  the  oral 
cavity) ,  and  on  both  sides  of  the  last 
the  vibrissal  ridges^  reaching  down- 
ward a  greater  or  less  distance,  or 
disappearing  by  abbreviation.  Each  of 
these   is   separated    from     the    clypeus 


by  a  furrow  or  seam,  extending  from 
the  outer  half  of  the  antennal  groove. 
The  vibrissal  ridges  usually  form  at  the 
lower  end  a  small  raised  or  re-entrant 
angle,  pointing  toward  the  middle  line 
of  the  face, — the  so  called  vibrissal 
angh^  on  which  as  a  rule  the  longest 
bristles  (or  the  genuine  vibrissae)  are 
located.  When  the  clypeus  lies  in  a 
hollow,  the  vibrissal  ridges  bound  the 
facial  groove,  which  must  be  distin.* 
g^ished  from  the  antennal  grooves,  inas- 
much as  the  latter  may  be  secondary 
excavations  within  the  former,  or  may 
occur  alone  with  a  smooth  or  elevated 
clypeus  and  often  are  united  in  a  single 
groove  (Dexiosoma).  The  last  is 
always  the  case  when  the  vibrissal 
ridges  are  lacking  or  abbreviated  and  the 
vibrissal  angle  forms  the  lower  bound- 
ary of  the  antennal  grooves.  Longer 
bristles  are  often  situated  in  that  case  on 
the  outer  edge  of  the  antennal  grooves, 
because  the  latter  are  identical  with  the 
facial  groove  (Oestromyla). 

The  position  of  the  vibrissal  angle 
has  a  relation  to  the  lateral  end  of  the 
curved  seam.  The  latter  often  ends 
close  to  the  vibrissal  ridges,  having  a 
linear  form ;  or  the  two  ends  may  be 
mo:e  widely  separated,  enclosing  a 
larger  facial  area  (clypeus -h vibrissal 
ridges  and  antetmae)  and  ending  close 
to  the  lower  edge  of  the  eye  with  a 
larger  or  smaller  groove  (the  bow- 
groove,  facial  impression,  oblique  im- 
pression, of  other  authors),  by  which 
the  upper  and  lower  portions  of  the 
cheek  [sides  of  face  and  cheeks]  are 
sharply  separated.     If  the   end  of  the 
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curved  seam  is  close  to  the  edge  of  the 
mouth  on  each  side,  the  long  vibrissa  on 
the  vibrissal  angle  is  close  over  or  on 
the  edge  of  the  mouth  (Phorocera)  ;  if, 
however,    the  curved  seam   ends   high 
above  the  edge  of  the  mouth  (Macron- 
ychia,    Phasia,    Oestrus),    the  vibrissal 
angle  and  the  long  vibrissa   (or  if  the 
latter  is  lacking,  the  angle  is  distinct) 
are    high   above    the    mouth,    and   the 
angle  forms  sometimes  the  lower  edge 
of  the  antennal  groove.     The  vibrissal 
ridges    are   therefore   sometimes   long, 
sometimes  short  or  absent    (Oestridae). 
These  variations  have  their  effect  on 
the  clypeus.     When  the  vibrissal  angle 
lies  low  down,  the    clypeus    generally 
reaches  far  below,  and  runs  out  past  it 
or  ends  between  the  two  ;  if  the  vibris- 
sal  angle    rises   higher,  it   is  apparent 
that  it  is  not  correlated  with  the  edge  of 
the  mouth,  as  that  was  before  between 
it  and  the  facial  depression,  but  it  may 
stand  much  higher  than  the  edge  of  the 
mouth  (the  lower  edge  of  the  clypeus), 
and  the  latter  run  through  between  the 
angles,  or   separate  them    with  a   nose 
like  ridge,  or  the  clypeus  above  the  edge 
may  by  their   convergence    (re-entrant 
vibrissal  angles  in  Macrunychia,  Dexia, 
and  others)  be  narrowed  before  its  end, 
or   in    tlie   middle,    or    entirely   above 
(clypeus  biscuit-shaped  or  half  biscuit- 
shiiped).     If  the    vibrissal    angle    ends 
high  up  and  bounds  the  antennal  groove 
bclou     and    on    the    outside,   then    the 
downward-reachinf];   clypeus  is   set   off 
from  the  cheek  edges — extending   for- 
ward   in  this  case — by  the    angle,  and 
forms,  if  narrow,  a  facial  ridge,  furrow 


or  groove  (Dexiosoma,  Oestrus)  ;  or, 
if  it  broadens  below  the  antennal 
grooves,  it  forms  a  smooth  or  convex 
facial  shield  (Hypoderma). 

The  region  bounding  the  oral  aper- 
ture on  the  side  is  called  the  cheek,  and 
its  so-called  breadth  is  really  its  hight 
in  a  profile  view.  Compared  with  the 
vertical  diameter  of  the  eye,  it  is  gener- 
ally called  broad^  if  it  measures  1-3  or 
more  of  the  latter;  and  narrow^  if  it 
measures  1-4  or  less.  The  breadth  is 
also  the  diameter  of  the  cheek  from  the 
lower  edge  of  the  eye  to  the  lower  edge 
of  the  head,  measured  in  profile  while 
the  posterior  margin  of  the  eye  is  in  a 
vertical  position. 

Bristles  on   the  edges  of  the  frontal 
stripe  from  the  vertical  area  to  that  of 
the   upper   cheek    (sides   of  face)    are 
called  frontal  bristles  or  stripe-bristles ; 
if  they  are  in  several  rows,  the  super- 
numerary rows  are  on  the  orbital  region, 
and  we  may  speak  of  "several- rowed 
frontal  bristles."      Those  on  the  ocel- 
lar  triangle  are  ocellar  bristles.     Longer 
ones,   at  the  extreme  top  of  the  head 
near  the  ocellar  triangle,   are  vertical 
bristles.     Single  or  paired  bristles,  or 
several   in   a   group,   on    the  periorbit 
near  the  edge  of  the  eye  below  the  lat- 
eral vertical  bristles  are  called  orbital 
bristles.       They   occur   mostly   in   the 
female,    but   often    in    both   sexes,    are 
rarely  entirely    lacking,   or   are    repre- 
sented by  rows  of  finer  inconspicuous 
bristles     (many   Muscidae   and    Phasii- 
dae).     As   a    nile   the    orbital   bristles 
are  strong  and  bent   downward,  rarely 
upright  or  ber.t  outward.     Bristles  sit- 
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uated  on  the  edges  of  the  vibrissal 
ridges,  and  the  long  one  on  the  vibris- 
sal angle  are  called  vibrissae.  If  the 
ridges  bear  such  bristles  up  to  above 
the  middle,  the  term  '* vibrissae  ascend- 
ing" is  used  to  describe  the  character. 
If  they  are  in  a  single  row,  they  are 
simple  or  one-rowed  ;  if  in  two  or  more, 
they  are  double  rowed  or  bushy.  Bris- 
tles on  the  edge  of  the  cheeks  (sides  of 
face)  may  be  mistaken  for  ascending 
vibrissae,  but  check  vibrissae  are  al- 
ways below  the  vibrissal  angle.   .  .   . 

In  relation  to  wing  stnicture,  we 
adopt  in  general  the  terminology  used 
by  Meigen,  aud  therefore  differ  from 
Rondani  in  the  names  of  the  veins. 

The  larger  bristles  on  the  abdomen 
we  (with  Rondani  and  Macquart)  call 
macrochaetae ;  those  on  the  posterior 
margin  of  the  segment  marginal,  and 
those  on  the  surface  of  the  dorsal  line 
discal.  If  these  bristles  stand  at  the 
side  of  the  body,  they  are  lateral. 
When  we  speak  distinctly  of  discal  and 
marginal  macrochaetae,  we  always 
mean  those  in  the  dorsal  (sagittal)  line. 
If  a  further  distinction  is  necessary, 
the  bristles  of  the  posterior  edge  may 
be  distinguished  as  of  the  whole  mar- 
gin, or  discal,  or  lateral ;  or,  if  in  the 
middle  only,  as  sagittal.  Some  tropi- 
cal forms  show  particularly  large  bris- 
tles which  are  thick  and  straight,  like 
spines^  and  often  cover  the  whole  ab- 
domen, or  stand  together  in  groups, 
bush']\\ni.  Van  dcr  Wulp  distinguishes 
these  spines  in  certain  groups,  and  we 
follow  him  in  this  respect  in  the  dis- 
tinction of  narrow  groups.  But  they 
form  no  character  of  a  particular  group 
V»nt  occur   in  several,  which  are  sepa- 


rated from  each  other  by  other  struct- 
ures. All  the  remaining  terms  should 
be  intelligible,  as  we  follow  entirely  the 
methods  ofexpressionof  Loew,  Schiner, 
etc. 

In  regard  to  generic  names,  it  has 
been  our  intention  to  retain  the  old 
name  for  that  part  of  the  j^enus  to  which 
the  oldest  species  belongs.  If  that  is 
impossible,  on  account  of  the  name 
having  been  proposed  for  several  species 
which  now  belong  to  other  genera,  the 
name  must  either  be  used  in  a  narrower 
sense  or  discarded,  because  in  the  re- 
tention of  names  which  had  one  mean- 
ing originally,  and  another  quite 
difterent  one  now,  only  confusion  and 
misunderstanding  can  arise.  It  is  de- 
sirable also  that  describers  of  new  species 
should  not  enlarge  or  narrow  our  genera 
as  soon  as  species  are  found  not  exactly 
corresponding  with  their  characters, 
but  rather  that  they  erect  new  genera, 
for  the  very  good  reason  that,  after  this 
kind  of  hiodification  by  little  patches 
has  gone  on  for  a  time,  it  will  be  impos- 
sible to  characterize  the  genus.   .   .   . 

The  majority  of  authors  seem  never 
to  have  troubled  themselves  to  give  any 
account  of  the  ideas  represented  by 
Tachininae,  Dexinae,  Phasinae,  etc., 
but  in  all  these  cases  to  have  had  only 
one  definite  form  in  mind,  so  that  the 
characters  belonging  to  the  name  long 
since  ceased  to  have  any  weight,  when 
the  habitus  of  the  form  under  consider- 
ation su<;gested  these  groups.  But  how 
a  dilVerent  appearance  may  conceal  re- 
lationship, and  how  simlliarity  with  un- 
related forms  may  deceive,  no  genus 
ever  illustrated  so  strikingly  as  Sceno- 
pin  us. 
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(  Continued  from  page  326) . 

Described  from  i  9  in  the  collection 
of  Mr.  L.  Bruner  and  taken  by  Dunn 
in  Arizona. 

HiPPISCUS    (X.)    PARDALINUS. 

Oedipoda  pardalina  Sauss.,  Rev.  mag. 
zool..  1861,  324;  Orth.  nova  amer.,  2,  27; 
Thorn.,  Svn.  Acrid.  N.  A.,  213-214. 

Xanthippus  pardalinus  Sauss.,  Prodr. 
Oedip.,  90. 

This  is  a  ver}'  widespread  species. 
I  have  seen  specimens  from  Nevnda  ; 
several  localities  in  Utah,  all  of  E. 
Palmer's  collecting,  as  Mt.  Trumbull, 
June  7-10,  Mokiak  Pass  near  St. 
George,  April  20-30,  Parowan,  6oco' 
in  irrigated  fields  near  low  moun- 
tains, July  3-10;  San  Diego  and 
Rock  Sprinor  in  southern  California  (E. 
Palmer)  ;  the  state  of  Vera  Cruz,  Mex- 
ico (Bruner),  and  the  vicinity  of  Mex- 
ico, Mex.  (E.  Palmer).  Saussure 
mentions  it  from  California,  New  Mex- 
ico, Orizaba  and  Peubla,  Mexico,  and 
from  the  West  Indies  and  Venezuela, 
In  the  United  States,  then,  it  has  not 
been  found  east  of  the  Rocky  Moun- 
tains nor  north  of  Lat.  40®. 

HiPPISCUS     (X.)      MACULATUS    Sp.    UOV. 

Head  of  moderate  size  not  very  tumid 
above;  dull  cinereous,  more  or  less  fuscous 
above ;  median  carina  of  vertex  slight,  termi- 
nating in  the  middle  of  the  fastigium,  oppo- 
site which  the  low  lateral  walls  are  consider- 
ably angulated;  biareolate  apical  foveola 
subcircular  in  J,  obscure  and  transversely 
elliptical  in  J  :  frontal  costa  rather  deeply 
'^ulcate,    narrowed  considerably  above.     Pro- 


notum  plane  above,  the  median  carina  low,  of 
uniform  height,  cut  by  both  sulci  and  more 
or  less  obsolete  between ;  lateral  carinae 
sharp,  distinctly  passing  over  under  the  pro- 
zona;  process  of  metazona  rectangulate  or 
less,  the  surface  variable  but  verruculose  or 
coarsely  arenaceous,  the  tendency  of  the 
verrucosities  to  be  longitudinal ;  lateral  lobes 
bluntly  subdued  verrucose;  dorsum  of  prono- 
tum  blackish  fuscous  with  obscure  pallid,  sub- 
decussate,  strongly  divergent,  posteriorly 
narrowing  stripes ;  lateral  lobes  obscure  with 
a  median  semilunate  blackish  patch  seated 
on  a  small  quadrate  whitish  spot.  Tegmina 
cinereous  marked  with  rounded  blackish  fus- 
cous and  minutely  black  edged  spots  having 
much  the  position  of  those  of  the  species 
which  have  here  preceded  but  generally 
more  rounded,  more  contracted,  and  hence 
more  distant  than  in  them,  the  sutural  stripe 
rather  broad,  clear,  and  testaceous.  Wings 
pale  citron  at  base,  the  apex  vitreous  with 
black  reticulation,  and  between  a  moderately 
broad,  blackish  fuliginous,  arcuate  band 
scarcely  narrowing  above  and  united,  except 
for  the  slender  pallid  axillary  line,  with  the 
humeral  vitta,  the  outer  limit  of  which  is  op- 
posite the  middle  or  inner  margin  of  the 
arcuate  band,  and  which  narrows  and  be- 
comes duller  as  it  passes  toward  the  base 
which  it  is  far  from  reaching;  inner  portion 
of  costal  margin  citron  as  far  as  below,  fol- 
lowed by  a  slender  blackish  stigma.  Hind 
feniora  externally  hoary  cinereous  below, 
darker  above,  with  very  oblique  broad  black- 
ish stripes  and  apically  a  semilunate  black 
spot;  beneath  and  apically  within  coral  red; 
hind  tibiae  coral  red,  externally  hoary  with 
black  tipped  spines. 

Length  of  body,  $^  33.5  mm.,  ?,38mm.; 
of  tegmina,  $ ,  35  mm.,  ?  ,  34  mm. 

A  specimen  from  Colorado  collected 
by  Morrison  is  in  Mr.  Henshaw*s  col- 
lection, and  in  tnine  a  $  from  Pueblo, 
Colorado,  which  1  collected  on  July  S 
or  9  and   a    9    from   San    Luis  Potosi, 
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Mexico  (£.  Palmer).  Mr.  Bruner 
aUo  sends  me  a  specimen  from  Ft. 
Grant,  Arizona. 

Described  from  i  ^9  ??. 

HiPPISCUS    (X.)     TIGRINUS     $p.    BOV. 

Dark  brownish  fuscous,  of  robust  form  and 
medium  size.  Head  narrowed  above  and 
rugulose;  fastigium  of  vertex  distinct  with 
rather  sharp  though  not  high  bounding 
walls,  closed  behind  hy  a  distinct  but  slight 
transverse  more  or  less  arcuate  and  irregular 
carina,  the  posterior  half  with  a  slight  med- 
ian carina  which  extends  back  more  or  less 
distinctl^r  over  the  head ;  lateral  foveolae  not 
deeplj  impressed,  triangular,  the  median 
foveola  between  their  tips  slightly  impressed : 
frontal  costa  moderately  broad,  narrowed  at 
summit  much  more  than  below  the  ocellus, 
deeplj  sulcate  at  the  ocellus,  plane  at  the 
considerably  expanding  base.  Pronotum  ex- 
panding considerably  on  the  metazona, 
which  is  centrally  a  Httle  tumid,  the.  rugosi- 
ties of  the  latter,  which  are  considerable, 
ranged  more  or  less  distinctly  into  series 
parallel  to  the  sides  of  the  process ;  median 
carina  subobsolete  or  at  least  depressed  be- 
tween the  sulci,  distinctly  arched  on  the 
metazona;  lateral  canthi  distinct  and  sharp 
in  the  middle  of  the  pronotum,  a  faint  rather 
broad  ashen  band  next  their  inner  side ;  pro- 
cess rectangulate  or  less.  Tegmina  ashen 
gray,  brownish  at  base,  vitreous  on  apical 
third  or  more,  the  transverse  bars  dark 
brownish  fuscous,  mostly  crossing  the  wing, 
those  of  apical  half  not  at  all  rounded,  with 
rare  exceptions  with  ill  defined  irregular 
margins,  and  extending  though  fainter  to 
the  tip  of  the  wing;  sutural  line  testaceous. 
Wings  very  pallid  citron  at  base,  pellucid 
at  tip,  occasionally  with  one  or  two  fuligin- 
ous cellular  spots  at  tip,  the  veins  and  cross 
veins  blackish  on  apical  portion,  yellow  on 
basal,  with  a  broad,  subequal,.  arcuate,  dark 
fusco-fuliginous,  median,  scarcely  tapering 
band,  leaving  four  or  five  lobes  free,  separat- 


ed by  a  yellow  line  from  the  humeral  vltta 
which  extends  from  very  nearly  as  &r 
out  to  the  base  of  the  wing,  the  costal  mar- 
gin fusco-testaceous.  Hind  femora  external- 
ly  brownish  fuscous  with  only  obscure  if  any 
darker  very  oblique  bars,  dirty  clay  yellow 
below,  the  under  surface,  like  the  tibiae  and 
tarsi,  luteous,  the  spines  black  tipped. 

Length  of  body,  39  mm.;  of  tegmina,  37 
mm. 

The  species  is  somewhat  widely 
spread,  mostly  at  the  eastern  base  of 
the  Rocky  Mountains,  extending  from 
Colorado?  (collected  by  Lt.  E.  G. 
Beckwith's  party  of  Pacific  R.  R.  ex- 
ploration near  Lat.  38!*)  West  Point, 
Nebraska  (Bruner),  and  Nebraska 
(Miss  Walker)  to  Ft.  Buchanan,  south 
of  Tucson,  Arizona  (E,  Palmer).  A 
specimen  received  from  Mr.  P.  R. 
Uhler  has  no  designation  of  locality. 

Described  from  5  9  ,  but  the  descrip- 
tion is  drawn  up  mainly  from  Mr. 
Uhler's  specimen,  the  others  having 
been  first  immersed  in  alcohol. 

HiPPISCUS    (X)     LBPROSirS. 

Xantkippus  leprosus  Sauss.,  Prodr.  Oedip., 
92. 

I  possess  two  poor  9 ,  originally  pre- 
served in  alcohol,  both  of  which  come 
from  much  further  north  than  de 
Saussure's  locality  (New  Mexico),  one 
of  them  collected  by  Dr.  Suckley  below 
Lake  Jessie  at  Ft.  Benton,  Montana, 
during  the  N.  Pacific  R.  R.  surveys, 
the  other  from  Colorado  (  ?)  by  Lt.  E. 
G.  Beck  with  on  the  Pacific  R.  R.  sur- 
veys about  Lat.  38°.  Mr.  Bruner  also 
sends  me  a  specimen  from  Reno,  Ne- 
vada, collected  by  Hillman. 


1891.1 


PSrCHE. 


885 


HiPPlSCUS    (X.)     PARADOXUS. 

O^dif^da  fmrttd0»a  Thorn.  I,  Rep.  U.  S. 
geol.  sunr.  terr.,  ir,  457;  6,  730-721;  Sjro. 
Acrid.  N.  A.,  133. 

Not  Oe.  paradoxa  GloTer. 

Brownish  futcous,  of  robust  form  and  me- 
dium sise.  Head  dark  above,  cinereous  or 
pallid  below,  often  marked  laterall^r  bj  two 
narrow  oblique  brownish  fuscous  stripes,  one 
running  from  behind  the  ejes  across  their 
lower  edge  to  the  middle  of  the  frontal  costa, 
the  other  parallel  to  and  dintant  from  it 
across  the  lower  part  of  the  cheeks ;  rugose 
above  including  the  fastigium  of  the  vertex 
which  is  as  broad  as  long  and  bordered  in  its 
entire  circuit,  sometimes  less  distinctly  in 
front  and  behind,  bj  strongly  sinuous  sharp 
and  moderately  high  bounding  walls;  lateral 
foveolae  moderately  deep,  short  triangular, 
including  between  their  tips  a  distinctly 
biareolate  broad  oval  deep  foveola;  frontal 
costa  almost  exactly  as  in  H*  (X)  tigrinus 
but  sulcate  more  deeply  and  for  a  longer 
distance  and  expanding  more  considerably  at 
base.  Pronotum  shaped  as  in  H.  (A*.)  /r- 
grinms  and  as  there  rather  deeply  stabbed  on 
either  side  of  the  middle  of  the  front  margin 
of  the  metaxona,  the  latter  more  vaulted,  the 
rugosities  especially  in  9  profuse,  subarena- 
ceous,  elevated,  blunt,  and  pretty  uniformly 
distributed ;  median  carina  of  metaxona  pretty 
strongly  arched  but  still  rather  slight  and 
low;  lateral  carinae  generally  distinct  and 
sharp  but  slight ;  lateral  lobes  nearly  smooth 
in  i ,  bluntly  rugulose  in  $  ;  dorsum  some- 
times marked  by  a  broad  bent  ashen  band  on 
either  side.  Tegmina  cinereous,  very  heav- 
ily barred  with  dark  brown,  on  the  costal 
margin  sometimes  blackish,  transverse  bands 
nearly  or  quite  crossing  the  tegmina,  almost 
or  quite  confluent  below  and  occupying  four- 
fifths  or  considerably  more  of  the  tegmina, 
extending  to  the  tip,  so  that  the  tegmina 
may  be  rather  regarded  as  brown  with  nar- 
row transverse  ashen  stripes  broadening 
above,    one    ashen   patch    larger    than    the 


others  usually  found  situated  on  the  costal 
margin,  its  outer  limit  at  the  middle  of  the 
margin;  a  rather  broad  sutural  stripe  be- 
neath which  the  tegmina  are  almost  or  quite 
wholly  brown.  Wings  pallid  at  base  with  a 
citron  tinge,  the  veins  and  cross  veins  of  the 
same  color,  vitreous  apkally,  witb  occasion- 
ally a  fuliginous  cellular  spot  or  two  near 
the  apex,  the  reticulation  black  with  a 
narrow  rather  strongly  arcuate  fusco-fhligin- 
ons  median  band,  occasionally  broadened  a 
little,  especially  in  the  middle  of  its  course, 
leaving  about  four  marginal  lobes  free,  sepa- 
rated by  an  often  scarcely  perceptible  yellow- 
ish line  from  the  humeral  vitta,  which  reaches 
to  the  outer  limits  of  the  upper  extremity  of 
the  arcuate  band  and  extends  nearly  (  $  )  or 
less  than  three  quarters  way  (<7)  to  the  base, 
the  costal  margin  testaceous  interrupted  with 
fuliginous  at  the  extremity  of  the  vitta. 
Hind  femora  pallid  cinereous,  with  three 
well  defined,  moderately  broad,  strongly 
oblique,  distinct  dark  brown  stripes;  be- 
neath and  within  coral  red  like  the  tibiae 
which  are  more  or  less  pallid  externally 
especially  at  the  base,  the  spines  black  tipped ; 
hind  tarsi  luteoua. 

Length  of  body,  g ,  33  mm. ;  ? ,  37  mm. ; 
of  tegmina,  ^,31  mm.,  $,  37  mm. 

Described  from  3^9799  most  but 
not  all  killed  in  alcohol. 

One  specimen  comes  from  Holt  Co., 
Nebra«ik;i  (L.  Bruner,  May)  ;  the  others 
from  Ut;ih  (Parowan,  July  3-10,  about 
6000',  near  low  mountains  on  an  irrigated 
spot;  Mokiak  Pass  near  St.  George, 
April  20-30,  E.  Palmer),  Taos  Valley, 
N.  Mex.,May3o  (Bruner)  and  Arizona 
(Ft.  Whipple,  E.  Palmer ;  also  collected 
by  Dunn,  Bruner). 

A  single  type  of  this  species,  a  9,  ex- 
ists in  the  National  museum,  dried  after 
immersion  in  alcohol,  leaving  no  trace 
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of  the  red  color  to  the  wings.  It  differs 
from  Thomas's  description  in  that  the 
"dorsal  area"  (axillary  field)  of  the 
tegmina  is  not  without  spots,  though 
such  specimens  do  occur,  especially  in 
the  $ .  As  his  description  is  very  in- 
sufficient and  his  remarks  on  its  rela- 
tionship misleading,  I  have  printed 
here  the  description  drawn  up  from  my 
specimens  before  I  had  seen  his  type. 
I  had  formerly  supposed  his  species  to 
be  a  synonym  of  //.  (^.)  haldemanii. 
Glover's  figure  (pi.  iS,  ?i%,  14),  pre- 
sumably from  specimens  furnished  by 
Thomas,  is  pretty  certainly  that  species. 
It  does  not  at  all  agree  with  the  present 
species. 

The  distribution  of  the  species  as  given 
above  must  therefore  be  slightly  ex- 
tended. Thomas's  original  specimens 
were  found  from  Ogden  to  Smitiifield 
in  Cache  Valley,  northern  Utah ;  and 
he  subsequently  adds  southeast  Idaho. 

Hippiscus    (X.)     AFFiiicTUS    sp.   nov. 

Very  dark  brownish  fuscous,  of  robust 
form  and  medium  size,  the  sexes  varying  con- 
siderably. Head  dark  on  summit  but  else- 
where mottled  with  pale  cinereous  and  light 
brownish  fuscous,  the  summit  moderately 
broad  and  tumid,  gently  rugulose,  the  toler- 
ably smooth-floored  vertical  fastigium  open 
behind  or  with  the  lateral  walls  incurved 
somewhat,  open  also  in  front  to  the  large 
and  rather  deep  biareolate  median  foveola; 
lateral  foveolac  very  small  subcircular,  the 
lower  walls  obscure:  frontal  carina  of  mod- 
erate width,  deeply  sulcate  throughout, 
though  the  sulcus  fades  at  base,  consid- 
erably narrowed  at  summit,  more  or  less  ex- 
panding at    base,    at    least   in   the  ?.      Pro- 


notum    expanding  but  moderately    behind, 
the  process   variable   but   generally    slightly 
less  than  rectangulate,   the  dorsum    broadly 
edged    laterally     with    an    oblique,    broad, 
usually  posteriorly  narrowing,   pallid   cinere- 
ous  band;    margin   of  process    edged    with 
testaceous;  lateral   lobes  of  prozona  cinere- 
ous   flecked    with    brown  and   with    a  large 
median  oblique  dark  brown  spot;   metazona 
more  or  less  but  not  greatly  tumid  centrally, 
the  median  carina  arched,  distinct  and  «harp, 
not  elevated ,  and  equal ;  lateral  carinae  dis- 
tinct and  sharp,  longer  than   usual  and  cen- 
trally  elevated;  dorsal  surface  of  metazona 
arenaceo-rugulose  but  not  very  heavily  mar- 
ked.    Tegmina  cinereous   and  brownish   fus^ 
cous,    the  latter   in  more  or  less  transverse 
broad  belts  but  all,  as  in  the  next  species, 
somewhat   confused  and  blurred,  giving  it  a 
more  maculate   appearance   than   usual,   the 
cinereous   markings     prevailing    along   tlie 
costal     third  of  the  wing,    where    also    the 
darker    markings     are    usually     darkest;    a 
broad     and    rather    bright    flavo-testaceous 
sutural  stripe.     Wings  pale  citron,  rarely  sal- 
mon-red at  base,  the  reticulation  the  same, 
vitreous  with  black  reticulatioaat  apex,  with 
occasionally  a  cellular    spot    or  two  and   a 
broad  or  rather  broad,  arcuate,  median,  black- 
ish or  very  dark  fuliginous  band,  gently   nar- 
rowing toward  the  anal    angle  which  it  just 
reaches,  not  at  all  or   but  slightly  narrowing 
above  and  separated  by  a  generally  fine  yel- 
low   line   from    the    humeral    vitta,    which 
reaches  to  or  nearly  to  its  outer  margin  and 
usually  extends  almost  to  the  base,  the  costal 
margin  of  the  basal  color  (generally  a  little 
dulled)   interrupted  with  blackish  at  the  ex- 
tremity of  the  vitta.     Hind  femora  and  tibiae 
as  in  H.  (A'.)  dez^otns* 

Length  of  body,  ^,  29-30  mm.,  J.  37-43 
mm.;  of  tegmina,  <J,  28-30  mm.,  5,38-40 
mm. 

Described    from  5    (J ,  1 2    9 ,    mostlv 
fresh. 


October  189^.] 


PSYCHE, 


837 


THE  NUMBER  OF  LARVAL  STAGES  IN  THE  GENUS  NADATA, 


BY    HARRISON   G.    DYAR,    BOSTON,    MASS, 


In  Psyche,  recently,  I  expressed 
the  opinion  that  species  of  Nadata  had 
more  than  six  larval  stages,  which  was 
founded  on  certain  measurements  made 
from  Nadata  gibbosa,  I  have  not  since 
obtained  this  species  in  the  early  stages,* 
but  have  bred  another  from  the  t^'g^ 
which  is  N.  oregonensis  Butl.  In  this 
species,  the  number  of  stages  appears 
to  be  normally  six  ;  but  two  individuals, 


*  Miss  Soule  has  recently  written  Che  life  history  of 
N.  gibhosa  (Psyche,  v.  6,  197}  and  found  Ave  stages, 
as  did  also  Dr.  Riley  (See  5th  rept.  U.  S.  ent.  com., 
1S90).  Unfortunately,  Miss  Soule  has  sriven  no  meas- 
uremenls  of  the  head,  but  she  has  given  the  length  of 
the  larva  in  all  its  stages  and  the  numbers  she  gives 
correspond  well  with  a  series  derived  with  the  ratio  .60. 
This  docs  no:  corroborate  my  observations  (on  N.  om- 
gontn*is)t  as,  to  do  so,  a  stage  should  appear  lacking 
t>etween  stages  I  and  II,  provided  that  the  measure- 
ments were  made  at  the  ^rsi  of  each  stage.  Miss  Soule's 
figures  are  3.16  (=.19),  \  (=.^5)1  k  (=-So).  I  (=-75).  «"<* 
14  (=:i*35)  inches  while  the  calculated  series  would  be 
.16,  .37,  .45,  .75,  1.35  in.,  thus  showing  no  gap  in  the 
series  anywhere.  To  suit  my  observations  the  newly 
hatched  larva  should  have  measured  .10  inch  instead  of 
.16  inch.  Miss  Soule  says  "not  quite  3>i6  in.,"  which 
is  certainly  nearer  .16  tlian  .10,  as  the  latter  would  be 
not  quite  |  in. 

But  I  do  not  think  the  length  of  the  larva  is  a  reliable 
measurement  to  take  as  it  is  subject  to  great  change 
throughout  the  stage,  and,  even  if  taken  as  nearly  as 
possible  at  the  same  time  in  each  stage,  is  subject  to 
inaccuracies  through  the  expansion  or  contraction  of 
the  larval  segments.  Moreover  it  takes  no  account  of 
the  growth  during  either  the  first  or  the  last  stage,  ac- 
cording as  the  measurements  are  made  at  the  end  or 
beginning  of  each  stage,  and  I  should  hesitate  lo  assume 
that  the  growth  was  always  strictly  proportional.  In 
fact,  I  believe  that  in  Nadata  it  is  not  so,  for  double 
growth  seems  to  take  place  in  the  first  stage. 

The  measurement  of  the  width  of  head  is  open  to 
none  of  the  above  objections  and  possesses  besides  sev. 
eral  advantages  not  shown  by  measurements  of  the 
length  of  the  larva. 


carefully  bred  in  confinement  and  two 
bred  in  the  open  air  had  but  five  stages^ 
while  another  specimen,  less  carefully 
reared  in  confinement  beside  another 
bred  in  the  open  air  on  its  growing  food 
plant  under  a  net  exhibited  six  stages, 
but  not  the  normal  ones.  All  the  larvae 
appeared  to  omit  the  normal  second  , 
stage,  even  those  that  had  six  stages. 
These  latter  inserted  an  extra  stage  be- 
tween the  fourth  and  fiflh,  not  differing 
in  markings  from  the  fourth,  as  will  be 
seen  in  what  follows.  The  growth 
during  the  first  stage  was  very  great,  out 
of  all  proportion  to  the  subsequent 
growth,  and,  previous  to  moulting,  the 
new  head  in  process  of  formation  behind 
the  old  one,  caused  an  enormous  pro- 
jection of  the  body. 

The  calculated  normal  series  for  the 
widths  of  head  stands  as  follows  : — I  .79, 
[II  1. 13,]  III  1.62,  IV  2.31,  V  3.3,  VI 
4.7  mm. ;  ratio  .70. 

From  the  larvae  that  had  five  stages, 
I  obtained  the  following  measure- 
ments:—ist,   .75,   2nd,   1.551  S**^!  2-351 

4th,  3-3i  5^1^  4-7  ^^' 

From  those  that  had  six  stages :  first 

example:  —  ist,  ,*    2nd,    1.4,    3rd, 

2.2,  4th,  2.7,  5th,  3.2,  6th,         mm.  :t 

second  example  : — ist,         ,*   2nd,    1.5, 

3rd,    2.3,  4th,    2.8,   5th,  3.7,    6th,  4.8 


mm. 


*  Measurement  not  recorded. 

t  This  larva  died  before  moulting  the  lust  time. 


338 


PSYCHE. 


[October  189s. 


It  will  be  seen  that  in  the  first  example 
an  extra  stage  occurred  between  the 
normal  stages  IV  and  V,  and  this  is 
verified  by  the  changes  in  markings; 
for  in  those  that  had  five  stages,  the 
markings  changed  in  the  fourth  stage, 
while  in  this,  the  fourth  stage  was  like 
the  third  and  the  change  did  not  occur 
till  the  fifth  stage.* 

In  the  second  example  the  fifth  stage 
was  abnormally  large,  so  much  so  that 
the  last  four  stages,  in  this  case,  pre- 
.  sent  a  good  series  with  the  ratio  .77. 
and,  judging  from  these  stages  only,  it 
would  certainly  be  inferred  that  the 
species  had  eight  larval  stages, f  with 
the  following  series  of  widths  of  head  : — 
calculated — .77,  i.o,  1.3,  1.7,  2.2,  2.8, 
3.7,  4.8,  mm.,  ratio  .77.  Compare  with 
this  the  last  four  measurements  of  the 
second  example. 

The  species  of  Nadata,  then,  present 
examples  of  variation  in  the  number  of 
larval  stages,  as  well  as  an  abnormal 
development. 

It  is  probable  that  Edema  albicosta 
acts    in    a    similar,    though    less    pro- 


*  In  this  connection  I  would  like  to  call  attention  to 
my  note  on  Spilofoma  latiptnnis  (Ent.  news,  v.  a,  p. 
115)  where  it  will  be  seen  an  extra  stage  occurred  be- 
tween normal  stages  VIII  and  IX,  not  diflering  in 
markings  from  the  stage  before  it,  exactly  as  in  the 
present  instance.  These  cases  are  not  analogous  with 
such  as  are  exhibited  in  Orgyia  where  an  extra  stage 
occurs  in  9  larvae,  for  the  latter  takes  place  to  afford 
an  increase  in  size.  In  the  present  instances  the  larvae 
with  the  extra  stage  are  no  larger  than  those  with  the 
normal  number,  and  tlie  stage  is  interpolated  before 
the  final  stage  instead  of  occurring  after  it. 

t  From  similar  measxircments  made  in  the  case  of 
N.  gihbosa^  I  inferred  that  that  species  h:id  more  than 
six  stages  (sec  Psyche,  v.  6,  p.  147),  but  this  inference 
is  not  justified  by  the  facts.  It  will  be  found,  however' 
to  have  occasionally  as  many  as  six  stages. 


nounced  manner.  J 

The  following  descriptions  apply  to 
the  species  of  Nadata  that  is  common 
in  the  Yosemite  Valley,  Cal. 

Nadata  gregonensis  Butler.§ 

1 88 1 — Butler,  Ann.  and  mag.  nat. 
hist.,  p.  317. 

behrensii  Hy.  Edwards. 

1885 — Hy.  Edw.,  Ent.  Amer.,  i,  49. 

Egg'  Rather  more  than  hemispherical, 
the  base  flattened ;  smooth,  not  shiny,  white 
with  a  yellowish  tinge;  diameter  1.2  mm. 
Under  a  microscope  the  surface  is  seen  to  be 
covered  with  very  slight,  obscure,  rounded 
depressions,  but,  in  fact,  almost  smooth. 

Laid  Kingly  on  the  under  side  of  the  leaves 
of  its  food  plants  in  early  summer. 


X  The  series  of  widths  of  head  as  observed  by  me  for 
Edema  albicosta  were  .40,  .70,1.30,  1.7,2.3,  3.2,  and  1 
have  twice  attempted  in  the  pages  ot  Psyche  to  make 
them  fit  a  series  in  regular  geometrical  progression, 
but  without  marked  success.  A  series  calculated  with 
the  ratio  .55  would  give— .41,  .75, 1.37,  a.30,  4.3,  and  one 
with  the  ratio  .73  or  thereabout  would  interpolate  a 
term  between  each  one  and  give  .41,  .55,  .75,  .96,  1.97, 
»-7»  2-3.  3-»5.4vJ'  Thus  it  might  be  considered  either 
that  the  species  normally  had  eight  stages  (ratio  .73) 
and  omitted  the  second  and  fourth  normal  stages, 
or  that  it  had  normally  five  stages  (ratio  .55), 
but  interpolated  a  stage  between  the  third  and  fourth 
normal  stages,  and  reduced  the  measurement  in 
the  last  stage  to  correspond  with  the  ratio  between  those 
that  immediately  preceded  it.  The  latter  seems  the 
more  probable,  but  the  fact  is  that  the  growth  of  the 
head  at  the  first  and  second  moults  is  double  what  it  is 
at  the  third,  fourth  and  fifth.    It  is  a  curious  case. 

§  This  was  described  as  a  variety  of  N.  douhledayi 
Pack. ;  but  Mr.  Butler  writes  me  under  date  of  June  30, 
1S93 — "The  types  .  .  .  have  pale  creamy  buff-colored 
palpi;  quite  uniform  in  tint  .  .  .  if  there  is  a  brown 
line  above  it  must  be  on  the  second  joint,  but  I  do  not 
think  there  is  one  .  .  .  lookiiitj;^  at  the  moth  without  a 
lens  you  would  say  tlic  fringe  was  dark  ferruginous  on 
primaries  .  .  .  and  white  tipped  on  interspaces.'* 
These  arc  the  chanicters  used  to  separate  A^  gibbosa 
from  D.  doublidayi  111  Dr.  Packard's  description, 
and  Mr.  Butler's  words  show  that  his  form  is  not  a 
variety  of  N.  doublfdovh  hut  the  same  as  Hy.  Kdward's 
N.  behrensii. 
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Normal  stage  /.  (First  larval  stage.) 
Head  slightly  bilobed,  rounded,  shining  pale 
greenish  with  a  few  hairs;  mouth  brownish, 
ocelli  black ;  width  0.75  mm.  Body  slender, 
no  tubercles  or  humps,  feet  normal;  smooth, 
shiny,  pale  yellowish  green.  Setae  minute, 
rather  long  but  not  evident,  color  blackish. 
As  the  stage  advances,  great  growth  takes 
place,  the  color  becomes  green  with  a  yellow 
subdorsal  line  much  as  in  the  mature  larva. 
The  body  is  transversely  creased.  Duration 
of  this  stage  about  four  days. 

Normal  stage  IT.  Not  exhibited  in  any 
specimen  seen  by  me  and  probably  does  not 
occur. 

Normal  stage  III,  (Second  stage.)  Head 
large,  slightly  bilobed,  narrowing  a  little  to 
vertex  and  flattened  in  front;  pale  green, 
hardly  shiny ;  mouth  white,  ocelli  and  tips 
of  jaws  black;  width  i. 4-1. 55  mm.  Body 
slender,  smooth,  no  perceptible  hairs;  legs 
normal ;  green,  somewhat  shiny,  a  broad  yel- 
lowish green  subdorsal  line;  spiracles  black. 

Normal  stage  IV,  (Third  stage.)  Head 
as  before;  width  2.0-2.35  mm.  Body  slender, 
uniform  green;  a  very  distinct,  rather  broad, 
pale  yellow,  subdorsal  band  from  joint  2  to 
the  anal  plate;  spiracles  black,  faintly  sur- 
rounded by  yellowish.  Scattered,  very  small 
and  short  setae. 

Normal  stage  IV,  (Fourth  stage  in  some 
larvae.)  Head  large,  flattened  in  front,  very 
slightly  bilobed,  smooth,  «not  shiny,  pale 
green ;  ocelli  black,  labrum  white,  jaws  black 
at  tips,  otherwise  green;  width  2.7-2.8  mm. 
Body  transversely  creased,  leaf  green  with 
yellow  piliferous  dots  bearing  very  small 
setae.  A  slightly  darker  dorsal  line  and 
broad  yellow  subdorsal  line  from  joint  2  to 
the  end  of  the  anal  platt^.  Spiracles  black 
with  small  white  centers. 

Normal  stage  V.  (Fourth  or  fifth  stage.) 
Head  shaped  as  before,  pale  green,  not  shiny, 
ocelli  black  on  a  white  ground,  labrum  white 
at  tip,  jaws  green  tipped  with  black,  antennae 
yellowish  ;  width  3.2-3.7  mm.  Body  yellow- 
ish green  with  many  yellow  irregular  ellip- 


tical granulations  and  a  distinct  broad  yellow 
subdorsal  line,  continuous  from  joint  2  to 
joint  13  and  bordering  the  anal  plate,  which 
is  rounded.  Joint  2  is  narrowly  edged  with 
yellow  in  front.  Spiracles  dark  brown,  paler 
centrally.  Feet  green,  without  any  yellow 
spots. 

Normal  stage  VI,  (Fifth  or  sixth  stage.) 
Head  full,  rounded,  slightly  shiny,  and  abso- 
letely  shagreened;  partly  retracted  under 
joint  2 ;  uniform  leaf  green,  ocelli  black  on  a 
white  ground,  mouth  parts  whitish,  jaws 
straw  yellow,  tipped  with  black;  clypeus 
small,  triangular;  width  4.6-4.8  mm.  Body 
cylindrical,  full  and  rounded,  tapering 
slightly  to  the  last  segment  which  is  smaller 
than  the  rest,  leaf  green  or  whitish  green, 
densely  covered  with  white,  irregular,  flat- 
tened elliptical  granulations  which  on  the 
venter  become  transverse  streaks.  In  speci- 
mens in  which  the  ground  color  is  suffused 
with  whitish,  joint  2,  joint  13  posteriorly  and 
the  anal  feet  remain  leaf  green.  A  broad, 
distinct,  white  subdorsal  line,  faint  on  the  an- 
terior part  of  joint  2.  The  anterior  edge  of 
joint  2  and  the  border  of  the  anal  plate,  are 
bright  yellow.  Feet  green,  the  abdominal 
ones  covered  with  white  granulations,  and  a 
white  line  before  claspers.  Spiracles  orange 
red,  faintly  bordered  with  white.  The  edges 
of  the  white  subdorsal  band  are  not  even  but 
more  or  less  incised,  on  the  anterior  segments 
being  narrowly  broken  into  contiguous  ellip- 
tical areas,  or  in  some  specimens  broken 
throughout  the  whole  length. 

Cocoon,  The  larvae  enter  the  ground  to 
pupate  and  form  a  rough  cocoon  of  a  few 
strong  silken  threads. 

Pupa.  Cylindrical,  tapering,  rather  thick 
posteriorly  to  the  thorax,  the  ends  rounded, 
most  so  anteriorly;  movable  sutures  of  abdo- 
men deep;  cremaster  long,  rather  thick, 
tapering  and  ending  in  two  short  divergent 
points.  Body  shiny,  densely  punctured ; 
cases  creased  and  also  shiny.  Color  black 
with  a  shade  of  brown  on  the  abdomen. 
Length  22  mm. ;  width  7  mm. 
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an4  tiuMc  of  Cvxim 
Tli«  icAect  cots  a  Loagitaimal  ovmte  lid, 
neanv  aJi  larigB  as  00c  side  of  tlw  cell  itself, 
which  U  aaachgd  to  the  posterior  end  bj  a 
hlnfft,  Odjneru*  makea  itt  exit  bj  m  hole  at 
the  end  of  iu  celL 

OsMiA  pACiFiCA  Saj.  —  iDdiHdoalt  of  both 
ncxen  were  found  in  the  perfect  state  in 
cfK/fonn  and  earthen  cells  beneath  stones 
April  15.  The  cell  it  half  an  inch  in  length; 
breadth  .28  inch.  It  is  oval  cylindrical,  a 
little  contracted  at  the  upper  end  just  before 
the  lid,  forming  an  urn-shaped  oblique  lid, 
which  Ik  flattened  and  a  little  depressed  at 
the  middle.  The  cell  is  thin  and  composed 
of  blnck  line  earth ,  and  not  lined  with  silk 
within  ;  the  outer  surface  is  not  very  rough. 

MK(}ACiIILE    CENTUNCULARIS. — The    CcUs 

or  cocooHH  of  what  is  probably  this  species 
HIT  cvlindricnl,  very  obtuse  at  each  end,  the 
wnll«  of  tough,  parchment-like  consistency. 


*  K.  I.,  itrtcne,  lUus.  of  West  Amcr.  oaks,  page  a, 

t  1  hMxr  rrcrntW  >c«n  cxumplct  of  the  species  in  the 
\>^luvlu>«  of  1*»>>I.  Kivcr*  from  Napa  Co,,  Cal.  axnl  it 
h««  l^^rn  uKrn  mI  Srnttir,  Wach.,  by  J<kluM<m. 
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thick  and  solid,  and  covered  bv  two  or  three 
tajert  of  circular  pieces  of  rote  leaves. 

Mboachilb  scabvus  Say. —  I  find  in  Dr. 
T.  W.  Harris  MS.  notes,  in  the  library  of 
the  Boston  Society  of  Natural  History,  the 
following  notes  on  this  species.  **Nest 
under  a  stone  Sept.  11,  1829.  Imago,  June 
and  July." 

Mbgachilb  n.  sp?.  —  Six  cocoons  were 
found  in  blackberry  stems  (probably  received 
from  Mr.  James  Angus)  in  tunnels  just  their 
size.  They  did  not  lie  very  near  each  other. 
They  are  quite  tough  and  thick,  and  are 
rounded  at  one  end  and  squarish  at  the 
other.     Length  .40;  breadth  .14  inch. 

Mbgachilb  brbvis  Say.  —  Its  cells  are 
like  those  of  Af.  centuncularis,  but  the  leaves 
of  which  they  are  made  are  more  loosely 
placed  around  the  cocoon.  The  leaves  are 
neither  those  of  the  rose  or  spiraea,  and  were 
not  identified.  This  is  a  small  species,  with 
the  fore  tibiae  simple,  as  are  those  of  M, 
integer  Say.  The  nest,  preserved  in  the 
Harris  collection,  is  in  the  museum  of  the 
Boston  Society  of  Natural  History. 

Mbgachilb  integer  Say.  —  The  nest,  also 
in  the  Harris  collection,  is  scarcely  distin- 
guishable from  those  of  M.  centunculariSi 
though  the  pieces  may  be  a  little  larger,  and 
the  cells  a  little  more  flattened. 

Entomological   Items. 

Mr.  T.  D.  A.  Cockerell  of  Jamaica  is  en- 
gaged in  an  investigation  upon  the  insects  of 
Custer  County,  Colorado,  with  special  refer- 
ence to  the  origin  of  the  successive  faunas 
found  at  different  altitudes,  based  upon  his 
collections  while  resident  there.  It  can  hardly 
fail  to  give  results  of  considerable  general  in- 
terest. 

Out  of  fifty-seven  specimens  of  Opomala 
brachyptera  collected  this  season  in  New 
England  by  Mr.  A.  P  Morse,  seven  (2  $ , 
5$)  have  tegmina  and  wings  which  extend 
to  the  tip  of  the  hind  femora,  the  ancestral 
form  thus  appearing  to  an  unexpected  degree ; 


of  twenty-eight  specimens  in  the  collection 
of  Mr.  S.  H.  Scudder  only  one  (&  S)  has 
wings  of  this  length. 

The  U.  S.  National  museum  has  recently 
published  as  a  bulletin  a  pamphlet  of  about 
150  pages,  amply  illustrated,  containing  ad- 
mirable *'  Directions  for  collecting  and  pre- 
serving insects,"  by  Dr.  C.  V.  Riley ;  it  is 
excellently  planned  and  executed,  with  many 
sensible  suggestions. 

A  successful  visit  was  made  last  July  by 
Messrs.  S.  H.  and  G.  H.  Scudder  to  the 
summits  of  the  White  Mountains  to  procure 
the  eggs  of  Oeneis  semidea.  More  than  fifty 
females  were  captured,  and  about  half  of 
them  sent  to  Mr.  W.  H.  Edwards  in  West 
Virginia,  the  others  placed  over  growing 
grass.  More  than  half  of  those  sent  to  West 
Virginia  reached  there  alive  and  were  there 
confined  over  growing  plants,  and  from  all 
many  hundreds  of  eggs  were  obtained.  Of 
one  lot  of  over  one  hundred  eggs  laid  in 
Cambridge,  July  14,  every  one  that  was  fer- 
tile hatched  on  July  26.  The  period  may  of 
course  be  longer  on  the  mountain.  Mr.  G. 
H.  Scudder  found  a  caterpillar  which  had 
just  reached  the  last  stage  feeding  at  midday 
on  a  blade  of  Carex,  and  it  has  since  fed  in 
Cambridge  quite  as  much  by  day  as  by  night. 

The  friends  and  admirers  of  the  late  Mr. 
Henry  Walter  Bates  are  endeavoring  to  raise 
a  fund  to  be  presented  to  his  widow  as  a 
suitable  memorial  of  their  esteem.  The  first 
list  embraced  the  names  of  nearly  ninety 
persons,  and  £  377  has  been  subscribed. 
Contributions  may  be  sent  to  S.  Wm.  Silver, 
3  York  Gate,  Regent's  Park,  N.  W.,  London, 
England. 

An  admirable  and  interesting  illustiated 
account  of  the  life-history  of  Hypoderma 
lineata.  the  ox-bot  of  the  United  States,  is 
given  by  Dr.  C.  V.  Riley  in  the  June  number 
of  insect  life;  Mr.  Riley  also  contributes  to 
the  same  number  a  highly  important  descrip- 
tion and  figure  of  the  first  larval  stage  of 
B ruckus  fabae^  showing  that  it  has  slender 
and   rather  long   thoracic  legs   of  a  peculiar 
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pattern,  lost  with  the  first  moult;  and  he 
has  since  pointed  out  that  the  same  features 
are  found  in  Bruchus  pi$i. 

Late  in  August  Mr.  A.  P.  Morse  took  a 
black  female  of  Jasoniades  glaucut  at  Green- 
wich, Conn.,  the  first  known  capture  of  this 
form  in  New  England. 

The  first  volume  of  Mr.  W.  F.  Kirby's 
long  promised  Synonymic  catalogue  of 
moths,  containing  the  Sphinges  and  Bom- 
bjces,  has  appeared.  It  makes  a  stout  vol- 
ume of  951  pages  and  is  carried  out  in  the 
same  way  as  his  catalogue  of  Butterflies.  It 
will  prove  of  much  service. 

Mr.  Kirby  has  also  issued  a  new  edition  of 
his  Elementary  text  book  of  entomology, 
but  beyond  brief  notes  about  some  of  the 
insects  figured  and  the  addition  of  an  ind^x, 
it  scarcely  differs  from  the  first. 

The  eleventh  part  of  Moore's  Lepidoptera 
Indica  leaves  the  work  still  confined  to  the 
Satyrinae;  this  part  is  almost  entirely  de- 


voted to  species  of  Debts  and  Lethe ;  bestdea 
the  separation  of  wet  and  dry  season  forms  10 
two  species  of  Debis  and  the  early  stages  of 
two  species  of  Lethe  there  is  little  to  interest 
the  general  reader;  but  it  is  full  of  geograph- 
ical details,  and.  contains,  as  usual,  a  con> 
plete  summary  of  all  that  has  been  recorded 
of  each  species. 

The  closing  pages  of  the  second  volume  of 
Dr.  Gundlach's  Entomologia  Cubana  have 
just  reached  this  country;  they  deal  with  the 
Orthoptera,  from  which  we  find  that  he 
credits  Cuba  with  146  species,  divided  as 
follows:  Forficulidae,  8;  Blattidae,  42; 
Mantidae,  8;  Phasmidae,  14 ;  Acrididae,  20; 
Locustidae,  23 ;  Gryllidae,  31.  How  different 
the  proportional  numbers  are  from  what 
would  be  found  in  any  state  of  the  Union, 
even  Florida! 

On  p.  292  of  the  July  number  oi  Psyche^  in 
line  15  of  the  table,  for  * 'indistinct'*  read 
"distinct." 


The  Butterflies  of  the  Eastern  United  States  and  Canada. 

With  special  reference  to  New  England.    By  Samuel  H.  Scuddbr. 
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Las  Crucet,  New  Meidco 


SOME   OLD    CORRESPONDENCE    BETWEEN    HARRIS,   SAY  AND 

PICKERING.— VIL 


[PICKERING   TO   SAY.] 

Salem,  Nov.  14,  1825. 
Dear  Sir^ 

I  received    your    letter, 

dated  Oct.  I2tli,  by  mail  in  due  season : 
of  that  white  Pieris  I  have  but  a  single 
specimen  which  is,  I  believe,  a  male, 
though  it  is  so  much  injured  that  I  will 
not  be  certain  about  it ;  it  does  not 
apparently  differ  from  that  which  I  sent 
you  which  is  as  good  a  specimen  as 
could  be  procured ;  as  the  species 
occurred  frequently  and  within  a  short 
distance  I  most  probably  saw  both 
sexes,  and  if  there  were  any  difference 
between  them,  at  all  conspicuous,  I 
should  have  obsei^ved  it :  my  attention 
was  so  much  distracted  by  botany 
during  my  short  visit  to  the  White  hills 
that  I  nejj^lected  the  insects  more  than  I 
ought  to  have  done  —  and  besides  my 
whole  collection  of  minute  insects  was 
lost,  so  that  I  did  not  bring  home 
above  a  hundred  species.  Of  these  I  will 
mention  a  few  trusting  that  you  will 
excuse  me,  if  they  prove  to  be  familiar 
to  you,  as  my  opportunities  of  becoming 
acquainted  with  American  insects  are 
at  present  very  limited,  amounting 
principally  to  Turton's  Linnaeus.  I 
expect  however  to  get  access  to  your 
publications  this  Winter. 

A  species  of  Nothiophilus   (not   dis- 
tinguishable by  a  short  description  from 


N.  aquaticus  of  Europe)  occurred  on 
the  bald  part  of  the  mountains  to  the 
very  apex  of  Mount  Washingfton.  At 
the  same  locality  I  took  a  Thanasimus* 
differing  from  the  description  of  T. 
formicarius  in  having  the  anterior  fourth 
of  the  thorax  black  —  its  length  is  a 
little  over  a  fifth  of  an  inch. 


I.  The  perfect  insect,  line  abore  natural  sixe.  a% 
The  hind  tarsus.  3.  Last  joint  of  the  tarsus.  4.  Front 
view  of  the  head.    5.    Eiyt. 

On  the  road  through  the  Notch  I 
found  a  Cimbex  —  length  of  the  body 
nearly  one  inch,  tergum  black-blue 
with  a  yellow  spot  on  each  side  of  the 
5,  6,  and  7  segments,  wings  fuscous  at 
the  middle  and  tip,  it  is  a  female. 

The  insect  of  which  I  send  you  a 
sketch*  I  am  unable  to  refer  to  any 
genus  I  can  find  described ;  it  belongs 
to  the  family  Cantharidae  ;  it  differs  from 
Lytta  in  having  the  head  gradually  tap- 
ering behind   the  eyes  into  an  indistinct 


*[Dctemiined  by  Mr.  Samuel  Ilenshaw  as  Cephmloon. 
ungulare  Lec.J 
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neck,  and  narrower  than  the  thorax  ;  the 
description  of  the  antennae  of  Zonitis 
does  not  apply  as  you  will  see ;  and  the 
elytra  are  not  abruptly  attenuated  as  in 
Apalus  (with  the  habit  of  the  two  last 
genera  I  am  unacquainted)  ;  the  outer 
division  of  the  nails  serrated  beneath ;  a 
single  specimen  was  taken  on  flowers 
of  the  Heracleum  lanatum  on  the  sides 
of  the  White  M. 

If  any  of  these  prove  new  to  you  I 
will  send  you  drawings  in  the  Spring. 
My  collection  of  insects  is  not  at  present 
very  extensive  amounting  to  not  above 
1500  species  collected  by  myself  in  this 
vicinity.  Of  those  insects  described  by 
you  in  the  appendix  of  Major  Long's 
2nd  exi>edition  I  have  the  following, 
Cistela  sericea,  Spectrum  femoratum 
(my  specimen  is  also  a  male),  Chaulio- 
des  serricornis,  Dolerus  inornatus,  D. 
arvensis,  Foenus   tarsatorius,  Sigalphus 


A    Merited    Honor. 

Rarely  in  these  times  do  the  great  univer- 
sities of  the  world  confertheir  highest  honors 
upon  students  of  the  natural  sciences;  far 
more  rarely  has  it  been  that  such  honors 
have  been  conferred  upon  those  whose  merits 
have  been  won  by  investigations  in  systematic 
entomology.  The  more  noteworthy,  hence, 
is  the  bestowal,  recently,  by  the  University 
of  Heidelberg,  of  the  honorary  degree  of 
Doctor  of  Natural  Science,  on  Baron  C.  R. 
v.  Osten  Sacken — "qui  de  scientia  entomo- 
logica  excolenda,  novisque  rationibus  illus- 
tranda  optime  meruit."  The  honor  was  all 
the  greater  because  it  required  the  unanimous 
approval  of  the  Faculty  conferring  it.  It  is 
an  honor  well  deserved,  and  none  will  rejoice 
over  it  more  than  the  American  entomolo- 
gists, and  especially  the  American  dipterDlo- 
gists. 


sericeus,  Chalcis  microg^ster,  Tiphia 
inornata,  Pompilus  fascipennis,  Cero- 
pales  bipunctata,  Eumenes  fratema. 
Mr.  Little  of  Boston  has  taken  two  or 
three  specimens  of  your  Clytus  specio- 
sus  near  that  place,  and  Mr.  Oakes  of 
Danvers  has  also  taken  a  specimen. 

Under  the  bark  of  rotten  pine  stumps 
I  have  several  times  met  with  the  mol- 
luscous animal  wliich  I  have  sketched — 
in  its  living  state  it  seems  to  difler  from 
Li  max  in  the  complete  destitution  of  a 
shield,  but  in  specimens  preserved  in 
spirits  it  is  seen  that  the  shield  covers  the 
whole  of  the  upper  part  of  the  body 
taking  the  place  that  the  cloak  usually 
does  ?  It  does  not  agree  with  any  of  the 
subgenera  of  Cuvier.  I  should  like  to 
know  whether  you  are  acquainted  with 
this  animal  in  Philadelphia. 

Yours, 
Charles  Pickering. 


Baron  Osten  Sacken's  work  has  been 
chiefly  related  to  American  dipterology,  but 
the  ripe  fruits  of  his  wide  experience,  and 
broad  grasp  of  principles  have  enriched  all 
dipterology,  and,  I  believe,  all  entomology. 
Others  there  are  and  have  been  who  have 
won  enviable  honors  in  systematic  dipter- 
ology ;  others  who  have  written  more  ex- 
tensively than  he,  but  no  one  has  written 
more  that  will  be  appreciated  in  the  future 
than  has  Baron  Osten  Sacken.  His  work 
has  not  been  free  from  error,  for  that  is  im- 
possible, but  it  has  always  been  conscientious 
and  rich  with  suggestions.  However  radicallv 
one  may  difter  from  him  in  certain  of  his 
views,  their  cogency  will  not  be  questioned. 

Baron  Osten  Sacken's  health  has  not  been 
good  for  some  years  past,  but  his  friends  will 
rejoice  that  it  has  of  late  improved,  and  will 
hope  for  many  papers  from  his  pen  yet  to 
appear.  5.    W»    WUliston. 
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{Continued  from  page  33fi)- 

This  species  so  far  as  known  is  con- 
fined to  the  northern  half  of  the  United 
States  in  the  general  vicinity  of  the 
Rocky  Mountains.  Specimens  before 
me  come  from  the  upper  Missouri  and 
Yellowstone  (F.  V.  Hayden),  explora- 
tions in  Dakota  under  Gen.  Sully  (S. 
M.  Rothhammer),  Nevada  (H.  Ed- 
wards), Utah  (P.  R.  Uhler),  about 
Rangeley  on  the  lower  White  River, 
western  Colorado  (S.  H.  Scudder), 
Colorado,  5500',  probably  at  the  eastern 
edge  of  the  foot-hills  (H.  K.  Morrison, 
in  S.  Henshaw's  coll.  and  my  own), 
and  Yuma,  Arizona,  collected  by  Wick- 
ham  (Bruner). 

I  have  seen  but  two  specimens  with 
red  hind  wings,  both  females  from 
Rangeley,  Colorado. 

HiPPISCUS     (X.)     TOLTKCUS. 

Xantkippus  toltecus  Sauss.,  Prodr.  Qfldip., 
91-92. 

If  I  have  correctly  identified  Saus- 
sure's  species  it  has  a  wide  range.  He 
records  it  from  Mexico  alta.  I  have 
seen  specimens  from  Spring  Lake  Villa, 
Utah  Co.,  Utah,  K\x%,  1-4  (E.  Palmer), 
Helena,  Montana.  June  21  (A.  S. 
Packard),  and  Laramie  River,  Wyom- 
ing, (L.  Bruner.) 

HiPPISCUS    (X.)    ALTIVOLUS   Sp.    UOV. 

Dark  obscure  brownish  fuscous,  not  very 
robust  and  of  small  size.  Head  dull  dirty 
cinereous  with  numerous  more  or  less  clus- 
tered blackish  points,  most  abundant  above; 


summit  relatively  broad,  scarcely  at  all  tumid, 
subrugulose,  the  vertical  fastigium  indistinct 
from  the  low  and  dull  bounding  walls, 
closed  behind  by  the  arcuate  incurving  of 
the  lateral  walls,  separated  distinctly  from 
the  tolerably  deep,  biareolate  median  foveola ; 
lateral  foveolae  rather  small,  triangular, 
subequiangular;  frontal  costa  of  moderate 
breadth,  fading  and  not  expanding  below, 
but  little  contracted  at  summit,  broadly  and 
shallowly  sulcate  throughout.  Prothorax 
but  slightly  expanding  on  the  metazona, 
the  dorsal  area  plane,  scarcely  indentate 
at  the  front  margin  of  the  metazona, 
sparsely  vemicose  and  in  addition  abun* 
dantly  but  bluntly  and  obscurely  arenaceous; 
process  rectangulate ;  median  carina  low, 
subequal,  not  arched ;  lateral  carinae  tolera- 
bly pronounced ;  lateral  lobes  bluntly  subru- 
gulose on  the  metazona,  marked  with  a  large 
subquadrate  blackish  spot  on  the  prozona. 
Tegmina  very  short,  extending  when  at  rest 
but  little  beyond  the  hind  femora,  dirty  cin- 
ereous with  obscure  dark  brownish  fuscous 
transverse  more  or  less  blended  bands, 
broader  than  the  intermediate  ashen  ground, 
and  therefore  occupying  much  the  larger 
space  even  on  the  apical  half  which  is 
scarcely  at  all  vitreous;  sutural  stripe  obscure 
testaceous.  Wings  pale  dull  citron  at  base 
with  similar  reticulation,  subvitreous  apically 
with  black  reticulation  and  between  a  strongly 
arcuate,  moderately  narrow,  blackish  fulig- 
inous band  which  narrows  in  passing  toward 
the  anal  angle,  which  it  fails  to  reach,  and 
does  not  narrow  above ;  it  lies  entirely  in  the 
apical  half  of  the  wing,  leaves  four  marginal 
lobes  free,  and  appears  not  to  be  at  all  sepa- 
rated from  the  humeral  vitta  whose  outer 
limit  is  in  oblique  continuation  of  its  outer 
curve  and  which  reaches  almost  to  the  base; 
the  basal  half  of  the  costal  margin  is  testa- 
ceous. Hind  femora  brownish  cinereous 
externally,  with  rather  obscure  oblique 
brownish  stripes,  the  inferior  surface  dull 
coral  red  like  the  tibiae  which  are  more  or 
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less  pallid  on  the  sides  and  basally  above ; 
spines  black  tipped. 

Length  of  body,  32.5  mm.;  of  tegmina,  20 
mm. 

Described  from  i  9  • 

After  describing  the  above  female  I 
received  a  male  through  the  kindness 
of  Mr.  Bruner  which  differs  from  the 
female  in  general  appearance  much  as 
do  the  males  from  the  females  in  H, 
(A'.)  Pumtlus.  I  may  add  that  the 
lighter  markino^s  of  the  tegmina  are 
slightly  more  distinct  and  better  defined 
and  the  fuscous  band  of  the  wings 
(which  are  pale  red  at  the  base)  is  de- 
cidedly broader  than  in  the  9  ^^^  is 
re-enforced  by  quadrate  cellular  fuscous 
spots  in  the  otherwise  hyaline  apex. 

Lengfth  of  body,  20  mm. ;  of  tegmina, 
19  mm. 

Taken  by  me  on  the  side  of  Mt.  Lin- 
coln, Colorado,  above  timber,  between 
iiooc>-i3cxx>' above  sea-level,  Aug.  13, 
and  by  Mr.  Bruner  at  Conio,  Colorado, 
(about  9500')  July  16.  It  appears 
therefore  to  be  an  alpine  form. 

Hippiscus  (X.)  cupiDus  sp.  nov. 

Similar  to  the  last  but  a  much  larger 
species  and  of  a  robust  form.  Dark  cinereo- 
fuscous.  Head  cinereous  on  the  cheekR, 
blackish  fuscous  above  and  to  a  considerable 
extent  in  front,  especially  on  the  sides  of  the 
frontal  costa;  summit  broad,  slightly  tumid, 
longitudinally  rugulose,  the  vertical  fas- 
tigium  hexagonal  with  distinct  and  some- 
what prominent  lateral  walls,  partially  closed 
with  lower  walls  behind,  with  a  median  ca- 
rina in  its  posterior  half  (which  extends 
over  the  summit),  more  deeply  impressed  on 
its  anterior  than    on   its   posterior  half,  but 


partially  open  to  the  subquadrate  biareolate 
median  foveola;  lateral  foveolae  small,  dis- 
tinct, triangular;  frontal  costa  broad,  rather 
deeply  sulcate  throughout,  but  little  con- 
tracted above  and  hardly  more  than  below 
the  ocellus,  widely  expanding  at  the  base 
and  not  there  evanescent;  antennae  blackish, 
paling  at  the  base.  Prothorax  stout  and 
massive,  the  prozona  distinctly  tectiform  but 
tumid,  themetazona  plane  but  longitudinally 
a  little  arcuate  and  centrally  tumid,  rather 
deeply  impressed  at  the  principal  sulcus,  the 
whole  dorsal  surface  verrucose  and  briefly 
and  longitudinally  rugulose,  but  nowhere 
crowded  with  elevations;  median  carina 
moderately  high  and  more  or  less  arched  in 
each  of  its  divisions,  greatly  subdued  between 
the  sulci ;  lateral  carinae  distinct  and  rather 
sharp,  particularly  at  the  principal  sulcus; 
lateral  lobes  bluntly  verruculoscespecially  on 
the  metazona,  with  a  large,  median,  glabrous, 
subquadrate  black  patch  having  a  quadrate 
cinereous  patch  in  the  lower  posterior  quad- 
rant; process  of  metazona  rectangulate. 
Tegmina  only  reaching  as  far  as  the  hind 
femora,  stout,  blackish  fuscous,  paling  a 
littWdistally,  with  distinct,  small,  bright 
cinereous,  triangular  markings,  besides  cine- 
reous stripes  along  the  lines  of  the  principal 
nearly  attingent  veins,  all  having  the  same 
effect  as  the  pantherine  markings  common  in 
this  group.  Wings  pale  citron  at  base  with 
similar  reticulation  and  along  the  basal  half 
of  the  front  margin,  vitreous  apically  with 
black  reticulation  and  more  or  less  fuliginous 
at  tip,  with  a  strongly  arcuate,  median,  fulig- 
inous band  moderately  far  from  the  margin 
and  separated  only  by  a  citron  vein  from  the 
humeral  viita,  which  is  in  oblique  continua- 
tion of  its  outer  limit,  and  extends  to  the 
base  of  the  wing,  a  blackish  marginal  stigma 
at  its  outer  limit.  Hind  femora  verv 
broad  with  high  carinae,  cinereous  with  three 
strongly  oblique  blackish  bars  narrowest  and 
darkest  below,  very  broad  above,  the  inner 
and  inferior  surface  coral  red;  tibiae  dull 
coral    red,    more   or  less   infuscated   on   the 
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sides    with  cinereous  carinae;   spines  black 
tipped. 

Length  ofbodjr,  37  mm.;  of  tegmina,  25 
mm. 

Described  from  i  9  in  the  collection 
of  Mr.  Lawrence  Bruner,  taken  on  the 
Pinal  Mountains  of  Arizona.  It  is  ap- 
parently an  alpine  form. 

Hippiscus  (X.)  puMiLUS  sp,  ncv. 

Very  dark  brown  with  generally  slight  cin- 
ereous shades,  of  rather  a  slender  form  (the  9 
more  robust)  and  of  a  small  size.  Head 
tolerably  tumid  and  moderately  broad  above, 
very  variable  in  abundance  and  prominence 
of  rugosities,  but  which  are  never  very  pro- 
nounced; darkest  above,  the  face  and  cheeks 
often  pallid  cinereous  flecked  with  fuscous, 
sometimes  collected  into  short  oblique 
stripes  on  the  posterior  part  of  the  head; 
vertex  of  fastigium  distinct  and  plane  with 
sharp  but  low  bounding  walls,  broader  in  9 
than  in  $  where  it  is  usually  longer  than 
broad,  rarely  closed  behind,  the  lateral  walls 
usually  regularly  arcuate  with  a  slight  ten- 
dency to  a  median  angle;  median  carina 
generally  terminating  in  the  middle  of  the 
fastigium  ;  lateral  foveolae  subtriangular,  con- 
siderably longer  than  broad,  rather  shallow; 
median  foveola  variable,  sometimes  obsolete, 
sometimes  biareolate  and  distinct  from  verti" 
cal  fastigium  only  by  being  at  a  lower  level ; 
frontal  costa  moderately  narrow,  narrowed 
at  summit,  sulcate,  sometimes  through  its 
whole  extent  and  then  continuous  with  and 
suppressing  the  median  foveola,  sometimes 
not  affecting  the  summit,  the  lower  portion 
expanding  more  or  less  and  finally  obsolete. 
Antennae  shorter  than  (  ?  ),  or  more  than  half 
as  long  again  as  (J)  the  head  and  prothorax 
together,  luteo-fuscous  at  base,  blackish 
fuscous  beyond,  distinctly  tapering  only  in 
the  last  three  or  four  joints  in  the  ? ,  in  at 
least  the  latter  fiflh  and  cochleate   in  the  $ . 


Prothorax  compressed  and  expanding  very 
slightly  in  the  $ ,  robust  and  expanding  con- 
siderably in  the  9 1  the  prozona  subtectiform, 
the  metazona  plane  and  in  the  9  a  little 
tumid  centrally,  with  scattered  slight,  short, 
linear  verrucositiei  inclined  in  various  direc- 
tions and  besides  but  few  granulations;  a 
broad  bent  pallid  or  cinereous  band  on  either 
side,  often  obsolete;  median  carina  slight 
and  equal ;  lateral  carinae  distinct  and  rather 
sharp  but  not  prominent;  upper  portion  of 
lateral  lobes  of  prozona  black  or  blackish 
with  a  superior  oblique  pallid  dash  and  a 
median  posterior  quadrate  pallid  spot.  Teg- 
mina blackish  brown  with  pale  cinereous 
markings  often  almost  wholly  obliterated 
except  some  slight  spots  and  streaks  along 
the  costal  margin  and  a  narrow  transverse 
stripe  crossing  the  base  of  the  outer  discoidal 
area;  generally  also  with  a  triangular  patch 
depending  from  the  costal  margin  and  ex- 
tending, sometimes  interrupted,  across  the 
middle  of  the  inner  discoidal  area,  with  an- 
other slender  stripe  midway  between  this  and 
the  outer  stripe  and  connected  with  the  latter 
by  a  stripe  following  the  base  of  the  anterior 
ulnar  nervule;  but  sometimes  increased  in 
extent  and  in  number  by  multiplication  of 
other,  sometimes  sinuous,  transverse  stripes, 
especially  in  the  apical  half  and  in  the  upper 
portion  of  the  extreme  base  so  that  the 
ground  is  about  equally  divided  between  the 
two  colors  and  the  markings  assume  some- 
what the  distribution  which  prevails  in  H, 
(A*.)  afiictus;  there  is  a  broad  conspicuous 
bright  flavous  sutural  stripe  and  the  brown 
axillary  field  is  usually  immaculate.  Wings 
very  pale  citron  or  salmon  red  at  base  with 
corresponding  reticulation,  vitreous  apically, 
the  extreme  apex  sometimes  maculate,  with 
black  reticulation  and  a  fuliginous  median 
arcuate  band,  which  is  generally  fainter  and 
narrower  in  the  9  than  in  the  $ ,  where  it  is 
sometimes  blackish  fuliginous,  and  varies 
from  a  width  hardly  equal  to  more  than  one 
of  the  interspaces  (when  it  may  escape  the 
border   altogether)    to  a  broad    band    more 
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or  less  confused  with  the  more  or  less  fulig- 
inous maculate  apex,  and  when  not  so  con- 
fused generally  leaving  three  or  four 
marginal  lobes  free;  it  is  separated  distinctl^r 
bjr  a  pale  jrellow  line  from  the  humeral  vitta 
which  extends  from  its  outer  margin  almost 
or  quite  to  the  base,  leaving  on  the  basal 
half  of  the  costal  margin  a  yellowish  line. 
Hind  femora  more  or  less  pallid,  lighter  or 
darker  cinereous  externally,  traversed  by 
three  strongly  oblique  blackish  bands,  within 
coral  red  blotched  heavily  with  black, 
beneath  like  the  tibiae  coral  red,  the  outer 
side  of  the  latter  more  or  less  pallid,  the 
spines  black  tipped ;  but  the  brighter  colors 
may  vary  all  the  way  from  coral  red  to 
luteous. 

Length  of  body,  J,  iS-24.5  mm.,  J, 
26.5-35  mm.;  of  tegmina  $ ^  17-23  mm.,  9# 
20-26  mm. 

Described  from  51  cf  ,  5  9  . 

This  is  mainly  a  Coloradan  species 
taken  at  the  height  of  8-9000'  (Morri- 
son in  S.  Henshaw's,  L.  Bruner's  col- 
lections and  my  own),  at  Florissant, 
(June,  S.  H.  Scudder;  June  13-15,  R. 
Thaxter),  and  South  Park,  8-9000' 
(June  16-23,  R.  Thaxter).  Bnmer, 
however,  sends  me  also  specimens  from 
Taos  Valley,  N.  Mex.,  and  says  it  also 
occurs  at  Ft.  Grant,  Arizona. 

Only  one  specimen,  a  9  from  South 
Park,  has  red  wings. 

J-llPPISCUS    (X.)   ALBULUS    Sp.   IIOV. 

Fusco-cinereous.  of  moderately  robust  form 
and  small  size.  Head  prettv  large  and  tumid, 
especially  in  the  9 ,  cinereous,  infuscated 
above  and  marked  interruptedly  with  small 
blackish  brown  spots  on  all  prominences 
below  the  eyes  including  a  narrow  oblique 
stripe  across  the  cheeks;  summit  of  head 
faintly  rugulo>e  with  faint  divergent  shallow 


sulcations  extending  backward  from  the  pos- 
terior limit  of  the  fastigium  of  the  vertex; 
this  deeply  hollowed,  with  high  and  thin 
bounding  walls,  open  behind,  and  in  front 
scarcely  separated  from  the  deep,  faintly 
biareolate,  not  very  broad,  median  foveola; 
median  carina  slight,  reaching  the  middle  of 
the  lastigium;  lateral  foveolae  triangular, 
rather  pronounced;  frontal  costa  of  moderate 
breadth,  strongly  contracted  at  summit  and 
less  so  below  the  ocellus,  sulcate  throughout. 
Pronotum  compact,  considerably  expanded 
on  the  metazona,  rather  sparsely  and  mod- 
erately yerruculose  and  also  rather  faintly 
arenaceous,  the  metazona  plane,  the  process 
rather  less  than  rectangulate,  the  median 
carina  rather  slight,  nearly  straight,  obsolete 
between  the  sulci  and  here  accompanied  by 
a  distinct  discal  scutellum,  the  lateral  carinae 
stout,  heavy,  distinct,  and  extended ;  sides  of 
dorsum  with  diverging  pallid  bands  in  the 
$  ;  lateral  lobes  of  pronotum  pallid  or  cine- 
reous, heavily  blotched  with  black.  Tegmina 
with  distinctly  pantherine  markings  made  up 
about  equally  of  dark  brown  and  pallid  cine- 
reous colors,  the  former  prevailing  and 
blending  on  the  posterior,  the  lattei  on  the 
anterior  half  of  the  tegmina;  they  are  mostly 
transverse,  but  a  single  oblique  small  brown 
bar  in  the  middle  of  the  tegmina  in  an  other- 
wise broad  pallid  patch  lies  at  the  base  of  the 
outer  discoidal  field;  the  sutural  stripe  is 
pallid  cinereous.  Wings  pallid,  perhaps  in 
life  pale  citron  at  base  with  corresponding 
reticulation,  pellucid  apically  with  black  reti- 
culation, the  $  with  a  slight  trace  of  extreme 
apical  infuscation,  the  space  between,  wholly 
in  the  apical  half  of  the  wing,  with  a  narrow, 
strongly  arcuate,  more  or  less  distinct, 
fuliginous  band,  tapering  along  the  outer 
margin  and  not  nearly  reaching  the  anal 
angle,  narrowing  also  to  some  extent  above, 
in  the  $  obsolescent,  and  leaving  only  about 
three  marginal  lobes  free;  it  is  separated  by 
a  clear  line  from  the  humeral  vitta  which, 
though  it  reaches  nearly  to  the  base,  extends 
outward  hardly  beyond  the  inner  limit  of  the 
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PREPARATORY    STAGES    OF  PHEOSIA  PORTLANDIA   Hy.    Edw. 


BV    HARRISON   G.     DYAR,    BOSTON,    MASS. 


Pheosia  PORTLANDIA  Edward $. 
1886. — Hy.    Edw.,    Ent.    amer.,   ii,    i6S» 
Pheosia. 

1891.  —  Smith,  List   lep.,    No.    12S7. 
descherei  Neumoegen. 

1892.  —  Neum.,  Can.  ent.,  xxiv,  227,  Noto- 
donta. 

Egg,  —  Hemispherical,  the  ba^e  flat;  not 
shining,  whitish  green;  diameter  1.2  mm. 
Under  the  microscope  it  appears  densely 
covered  with  minute  white  granulations, 
except  at  the  micropyle,  wFiere  is  a  single 
larger  granulation,  surrounded  by  a  pale 
green  ring,  from  which  the  granulations  are 
absent.  The  granulations  are  larger  in  the 
area  immediately  around  the  micropyle,  and 
diminish  in  size  towards  the  base  of  the  ^^.^^ 
becoming  very  minute  and  almost  lost  on  the 
under  side.  The  larva  hatches  by  eating  a 
semicircular  hole  in  the  side  of  the  egg, 
leaving  the  rest  of  the  shell.  Eggs  laid 
singly  on  the  leaves. 

First  stage.  —  Head  slightly  bilobed,  black 
and  shining;  labrum  paler,  slightly  whitish; 
a  few  pale  hairs;  width  0.65  mm.  Joint  12 
is  hardly  perceptibly  enlarged  dorsally;  body 
cylindrical,  diminishing  a  little  in  size  pos- 
teriorly ;  no  traces  of  a  caudal  horn ;  feet 
normal,  the  anal  pair  used  in  walking.  Color 
pale  white,  cervical  shield  and  thoracic  feet 
black,  abdominal  feet,  except  the  last  pair, 
blackish  outwardly;  setiferous  dots  con- 
colorouK,  the  setae  pale,  short.  As  the  stage 
advances  the  anal  plate,  all  the  abdominal 
feet  outwardly  and  the  piliferous  dots  become 
black.  The  dots  are  large  and  distinct,  row 
I  on  joints  5-12  almost  in  line  with  row  2 
except  that  on  joint  12  there  is  a  single  large 
dorsal  dot  instead  of  row  i  but  it  bears  two 
setae  ;  row  3  lateral ;  rows  4  and  5  subventral, 
smaller.      Joint    12  becomes  more  enlarged. 


but  there  is  still  no  horn,  till  just  at  the  end 
of  the  stige  a  purplish  shade  appears  about 
the  dorsal  dot.  A  row  of  subventral  purplish 
spots  appears  and  the  body  becomes  greenish. 

Second  stage.  —  Head  hardly  bilobed, 
rounded,  narrowing  a  little  to  vertex;  smooth 
shining  pale  brownish,  vertices  of  lobes 
nearly  black,  labrum  whitish,  jaws  and  ocelli 
black;  width  i.o  mm.  Body  slender,  cylin- 
drical, with  a  short,  rounded,  conical  process 
on  joint  12  dorsally,  bearing  the  two  setae  of 
row  I  almost  at  its  vertex;  other  setae  fine, 
blackish,  situated  as  before,  their  bases  very 
slightly  elevated  but  not  discolored.  Body 
pale  whitish  green,  thoracic  feet  blackish 
with  a  dark  red  subventral  line  along  their 
bases,  represented  by  small  spots  above  the 
abdominal  feet.  Process  on  joint  12  faintly 
purplish.  Cervical  shield  and  anal  plate  not 
distinguishable.  Later  a  yellowish  shade 
appears  substigmatally,  the  subventral  band 
below  it  is  purplish,  broken,  occurring  on  the 
bases  of  the  legs.  Abdominal  feet  green, 
tinged  with  purplish  on  the  outside. 

Third  stage.  — Head  rounded,  and  narrow- 
ing a  little  above,  very  slightly  bilobed, 
flattened  in  front  so  that  the  lateral  outline  is 
nearly  triangular:  straw  yellow,  not  shining, 
ocelli  and  jaws  inwardly  brown,  labrum 
whitish;  width  1.6  mm.  Body  cylindrical, 
joint  12  enlarged  and  bearing  a  fleshy  process 
in  the  shape  of  a  horn,  o  4  mm.  long  and 
directed  straight  upward.  Setae  short,  pale, 
row  I  on  joint  12  diverging  from  the  horn 
before  its  tip,  their  concolorous  bases  slightly 
elevated  and,  under  a  lens,  with  a  minute 
black  dot.  Color  uniform  pale  green,  yel- 
lowish at  the  sides  with  an  interrupted 
purplish  red  band  along  the  bases  of  the 
legs,  most  well  developed  on  the  thoracic 
segments.     Spiracles   black,   narrowly  paler 
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centrally.  Feet  pale,  purplish  tinged  out- 
wardly; horn  reddish.  Later  the  spiracles 
are  surrounded  by  whitish,  outside  which  is 
a  faint  purplish  space,  which  on  joint  3 
extends  over  the  dorsum.  Horn  0.8  mm. 
long.  At  the  end  of  the  stage,  the  purplish 
shading  overspreads  the  whole  lateral  region, 
but  is  sharply  defined  above  subdorsally, 
leaving  the  dorsum  broadly  green.  Joint  2  is 
all  green,  as  is  the  venter  between  the  legs. 
A  faint  line  reaches  straight  up  from  the 
spiracle  on  joint  12  to  the  horn. 

Fourth  stage. — Head  shaped  as  before, 
yellowish  green,  slightly  mottled  with  brown 
on  the  sides  of  the  front;  ocelli  brown,  jaws 
brownish,  antennae  reddish,  labrum  whitish  ; 
width  2.4  mm.  Body  slender,  joint  12  en- 
larged, with  a  thick,  conical,  fleshy  horn 
from  a  very  large  base,  rounded  at  the  tip, 
pointing  straight  up  and  bearing  two  minute 
divergent  setae;  length  about  i  mm.  The 
setae  on  the  body  arise  from  small,  con- 
colorous,  rounded,  shining  warts,  row  3 
rather  conspicuous,  the  rest  minute.  Dorsum 
broadly  bright  green,  except  on  joints  2  and 
3,  where  it  is  shaded  with  purplish  brown  in 
a  dorsal  line  extending  over  joint  3  laterally. 
Lateral  region,  subdorsal  to  substiginatal. 
sliaded  with  purplish,  bordered  below  by  a 
heavier  shade  and  emphasized  on  the  bases 
of  all  the  feet,  except  the  anal,  by  a  nearly 
black  shade.  Feet  purplish  ;  venter  green  ; 
horn  purplish  brown  with  a  line  running 
down  to  tlie  spiracle.  Spiracles  black,  white 
centrally  and  surrounded  by  a  broad  white 
rinfj,  except  the  one  on  joint  2.  Anal  plate 
large,  i^reen,  but  quite  smootli  and  incon- 
spicuous. Later,  a  livid  purplish  tint  spreads 
slij'htlv  over  the  bodv.  aiul  there  is  less 
contrast  between  the  tlorsal  and  lateral 
regions.  The  horn  is  2  nun.  lonjj^,  and  is 
colored  livid  purplish  with  a  dark  purple 
brown  stripe  down  the  side,  running  beliind 
the  spiracle. 

Fifth  stdire.  —  Head  shaped  a^^  before; 
green,  but  covereii  witli  a  brown  sliade 
except  over  the  clypeus  and  a  space  immedi- 


ately around  it,  densely  mottled  with  green 
spots;  jaws  brownish,  ocelli  minute,  black, 
labrum  pale;  width  3.9  mm.  Body  smooth, 
setae  very  minute,  joint  12  much  enlarged, 
the  horn  very  well  developed,  becoming  3 
mm.  long  and  thick  at  base ;  anal  plate  large, 
nearly  circular,  excavated  anteriorly,  coarsely 
granular  with  a  knob-like  prominence  in 
the  center.  Body  at  first  nearly  green,  but 
overspread  with  a  livid  purplish  shade,  a 
band  over  joint  3,  lines  on  the  feet  on  joints 
7-10  and  a  stripe  from  vertex  of  horn  to  sub- 
ventral  region  purplish  black.  Bases  of  horn 
before  and  behind  the  black  stripe,  pinkish. 
Anal  plate  green  with  reddish  border. 
Thoracic  feet  reddish.  Spiracles  white  in  a 
narrow  black  border,  surrounded  by  white 
and  outside  this  by  a  purplish  black  ring. 
Abdominal  feet  red  each  side  of  the  black 
line.  As  the  stage  advances,  the  head  and 
body  become  shining,  light,  livid,  greenish 
purple,  marked  as  before ;  v«nter  centrally 
green;  anal  plate  entirely  reddish,  deep  red 
on  the  circumference.  The  black  stripes 
become  paler,  the  spiracles  entirely  black 
inside  of  their  white  border.  Still  later  a 
diffuse,  but  evident,  ocher  yellow  substig- 
matal  line  appears,  ending  abruptly  on  the 
lower  side  in  a  greenish  shade,  reaching  up 
above  half-way  on  the  spiracles.  The  purple 
color  of  the  body  is  very  pale  and  becomes 
more  and  more  livid  and  greenish.  Length 
of  larva  50  mm. 

Cocoon. — The  larva  went  just  beneath  the 
surface  of  the  ground  and  formed  a  cell  lined 
with  silk. 

Pit  pa.  —  Cylindrical,  rounded  at  both  ends, 
thickest  through  the  4th  abdominal  segment. 
Cases  comparatively  small,  wrinkled;  cre- 
master,  two  short  thick  spines,  some  distance 
apart  which  point  outwardly  at  an  angle 
from  the  bodv.  Color  very  dark  brown, 
black  on  tlie  cases  and  the  back.  Length  21 
mm.  ;  width  7  mm. 

Food pliUit.  —  \\'\\\o\\  (SalixV 

Larvae  from  Portland,  Oregon. 

The  moths  differ  from  Pheosia  dimidiata 
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H.-S.  in  that  the  fore  win^s  are  much  darker. 
The  male  has  no  white  markings  except  the 
apical  streak,  and  the  transverse  lines,  usual 
in  the  Notodontidae,  can  be  seen  faintly 
crossing  the  wing,  while  in  P.  dimidiata 
they  are  quite  obsolete  except  at  the  internal 
margin.  T.  a.  line  very  faint,  defined  by  the 
inner  edge  of  the  black  cellular  patch,  obso- 


lete below  median  vein,  but  below submedian 
fold  very  distinct,  white,  sharply  produced 
inward  and  bordering  the  fawn  colored  patch. 
T.  p.  line  from  costa  along  discal  cross  vein, 
either  straight  or  sharply  dentate  on  the 
veins,  lost  between  veins  3  and  3,  but  distinct 
on  internal  margin  in  a  short  white  dash, 
reaching  internal  vein. 


OVIPOSITION  OF  A  HOMOPTEROUS  INSECT  IN  YUCCA. 


BY  C.  H  TYLER  TOWNSEND,  LAS  CRUCES,  N.  MEX. 


On  May  15,  1891,  a  grayish  homopterous 
insect,  one  of  the  Fulgoridae,  or  lantern-flies, 
was  found  very  numerous  on  leaves  of  Yucca 
angustifolia.  It  was  also  found  on  Y,  mac- 
rocarpa  (?)*.  Specimens  are  determined  by 
Dr.  Uhler  as  Oecleus  decens  Stal. 

At  the  same  daie  on  which  the  insects 
were  found,  it  was  noticed  that  the  leaves  of 
Y.  angusiifolia  were  largely  covered  with 
very  small  patches  of  a  pure  white,  woolly  or 
cottony,  fluffy  material,  arranged  in  more  or 
less  irregular  rows.  They  were  found  to  be 
punctures  consisting  of  slightly  raised  swell- 
ings of  the  surface  of  the  leaf,  each  swelling 
being  marked  by  this  cottony  covering.  They 
exhibited  much  the  general  appearance,  at 
first  sight,  of  colonies  of  a  small  white 
cottony  scale.  These  are  the  egg-punctures. 
They  are  always  placed  on  the  upper  side  of 
the  leaf,  and  usually,  if  not  always,  near  the 
tip  or  point.  Superficial  examination  shows 
only  this  woolly,  snow-white,  fluffy  sub- 
stance, apparently  containing  nothing,  but 
covering  the  slightly  raised  puncture  in  the 
leaf.  The  above  fulgorid  was  found  wherever 
this  woolly  material  occurred,  usually 
on  and  about  it,  and  consequently  raised  the 
question  in  my  mind  of  some  connection 
between   the  two. 

On  May  21,  the  punctures  were  carefully 
examined  and  found    to  contain  eggs.     The 

•  This  species  may  be  Y.  baccaia. 


egg  measures  |  mm.  in  length,  by  I  mm.  in 
width.  Examination  on  May  15  had  dis- 
closed no  eggs  whatever,  and  I  imagine  that 
they  were  not  yet  all  deposited  at  that  date. 
The  presence  of  the  insects  would  perhaps 
indicate  that  they  were  in  the  act  of  ovipos- 
iting and  preparing  the  leaves  for  the  recep- 
tion of  the  eggs.  The  leaves  of  Y.  macro- 
carpa  (?)  contained,  at  that  date,  no 
punctures.  Though  I  have  not  at  any  time 
observed  the  insects  making  these  punctures, 
I  still  feel  confident  that  the  latter  belong 
to  this  fulgorid,  since  there  is  no  other  insect 
frequenting  the  Yuccas  that  could  make  them. 
I  may  add  that  I  have  found  the  abdominal 
saws  or  pincers  of  a  female  specimen  with 
some  of  the  same  white  fluffy  substance  still 
adhering  to  them. 

On  May  31,  plants  of  Yucca  august  if olia 
were  found  to  be  thickly  oviposited  in. 
Some  plants  had  the  tips  of  nearly  every  leaf 
covered  with  the  white  fluffy  material. 
Numbers  of  this  insect  were  present,  many 
of  them  on  the  punctured  portion*. 

On  June  2,  similar  egg  punctures  were 
found  on  the  leaves  of  Yucca  macrocarpa  (  ?) 
marked  by  the  same  woolly  material.  Three 
specimens  of  an  Oecleus,  which  Dr.  Uhler 
says  is  the  same  as  O,  decens^  were  found 
clustered  on  the  woolly  punctures.  They 
were,  however,  decidedly  smaller  than  those 
previously  found,  and  which  had  occurred 
only  on  Y.   angusiifolia,     I  was   inclined   to 
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connldcr  them  a  distinct  speciei,  since  they 
were  of  uniform  size  among  themselves. 
Only  one  specimen  of  this  smaller  kind  had 
been  found  before  this  date,  but  it  was  taken, 
May  30,  on  an  isolated  plant  of  T,  angusti- 
folia,  alone  and  solitary.  I  will  therefore 
not  attempt  to  prove  any  distinction  between 
the  two  forms,  which  may  be  only  the  two 
•exes  of  the  same  species,  and  apparently  are 
from   an  examination  of  the  genitalia. 

The  punctures  are  sometimes  placed  in 
rows,  but  usually  only  when  near  the  tips  of 
the  narrow  leaves  of  T.  angustifolia.  They 
are  most  often  massed  together  over  the 
whole  upper  distal  surface  of  the  leaf,  and 
are  always  placed  very  closely  together. 
Each  patch  or  tuft  of  the  cottony  substance 
which  marks  a  puncture  is  usually  from  |mm. 
to  I  mm.  in  diameter,  and  about  {  mm.  thick 
or  slightly  more. 

This  white,    fluffy   material   is    extremely 


fine  in  texture,  and  I  was  at  first  inclined  to 
believe  that  it  was  simply  the  natural  very 
fine  and  silken  fiber  of  the  Yucca  leaf,  carded 
out  by  the  ovipositor  of  the  female  Oecleus. 
Were  this  so,  it  would  be  quite  interesting  as 
exhibiting  in  a  state  of  nature  the  beautiful, 
delicate,  silken  fiber  which  these  plants  are 
capable  of  yielding.  I  believe,  however, 
that  it  is  a  juice,  either  from  the  leaf  or  from 
the  insect,  probably  the  former,  which 
hardens  on  exposure  to  the  air.  It  is  seem- 
ingly soluble  in  water,  and  is  probably  only 
the  hardened  sap  of  the  Yucca  leaf. 

In  conclusion,  it  might  be  said  that  the 
constant  watchfulness  with  which  the  Oecleus 
seems  to  attend  upon  and  frequent  the  vicin- 
ity of  its  egg-punctures,  even  after  the  ^%%h 
have  for  days  been  deposited,  is  suggestive 
of  a  motherly  instinct  and  seems  a  manifes- 
tation of  parental  care  in  the  hatching  of  the 
young. 
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SOME   OLD    CORRESPONDENCE    BETWEEN    HARRIS,   SAY  AND 

PICKERING.— VIII. 


[HARRIS   TO   SAY.] 

Cambridge,  Mass.  March  21,  1S34. 

To  Thos.  Say  Esq. 

Dear  Sir^ 

On  the  27th  November 

I  wrote  to  give  you  information  that 
my  long-promised  collection  of  insects 
was  shipped  in  a  large  case,  in  the 
Tarquin  from  Boston  for  New-Orleans. 
I  have  since  received  a  receipt  for  the 
same  from  Mr.  Jos.  Barabino,  dated 
N.  O.  January  15th,  enclosed  in  a 
letter  from  my  friend  Vose,  who  tells 
me  that  Mr.  B.  will  pay  every  necessary 
attention  in  forwarding  the  collection 
safely  to  you ;  &  I  therefore  presume 
that  you  must,  long  before  this,  have 
received  it.  As  it  is  possible  that  my 
letter  may  not  have  reached  you  I  shall 
repeat,  what  I  therein  stated,  that  'a 
succession  of  domestic  afflictions  pre- 
vented me  from  complying  with  my 
promise  to  you  until  November  last, 
but  that  my  love  for  Entomology  still 
remains,  &  with  it  an  increased  desire 
to  obtain  your  kind  assistance  in  deter- 
mining many  of  the  insects  sent  to  you. 
Of  the  collection  (consisting  in  all  of 
1970 specimens,  or  about  iSoo  species,) 


1202  insects  are  for  yourself;  the  re- 
mainder, being  uniques  from  my  cab- 
inet,  you  will  please  to  return  as  soon 
after  examining  them  as  you  can.  I  hope 
you  will  let  the  numbers  remain  attached 
to  all  of  these  insects  for  the  present^ 
even  to  those  which  are  for  yourself;  & 
I  must  beg  you,  in  particular,  to  keep 
the  uniques  in  the  boxes  in  which  they 
are  sent  during  the  time  you  may  find 
it  necessary  to  retain  them.  Red 
tickets  are  attached  to  a  number  of 
insects,  which  were  presented  to  me 
by  Mr.  J.  W.  Randall,  (a  student  in 
the  University,  who  has  a  good  collec- 
tion of  native  insects  of  this  vicinity,) 
&  who  is  desirous  of  describing  them  if 
new.  In  the  Mss  catalogue  I  have 
endeavoured  to  give  the  specific  names 
of  the^r^/describers,  whenever  known 
to  me,  notwithstanding  that  they  might 
be  less  commonly  received  than  other 
names.  The  same  has  been  done  in 
the  printed  catalogue,  made  out  about 
two  years  ago  for  Prof.  Hitchcock,  & 
printed  last  autumn  almost  without 
alteration  or  correction.  This  brings 
me  to  the  present  object  of  my  letter,, 
which  is  to  solicit  your  immediate  at- 
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tention  to  the  collection,  with  a  view  to 
enable  me  to  revise,  correct,  &  enlarge 
the   catalogue    of    insects   attached    to 
Prof.  Hitchcock's    *' Survey   of  Massa- 
chusetts", of  which  he  has  just  informed 
me  a  new  edition  will  be  issued  in  the 
course  of  2  or  3  months.     Do  not,  I  beg 
you,  disappoint  me  in  this  matter,  for  I 
know  that  the  catalogue  is  very  imper- 
fect, &  in  many  instances  may  be  incor- 
rect.     Typographical  errors  you  will 
discover  in  it ;  for  these  however  I  am 
not  answerable ;  but,  for  the  credit  of 
American  Science,  I  do  hope  that  you 
will  help  me  to  give  a  better  &  longer 
list    of   the   insects   of   Massachusetts, 
which  the  collection   sent  to  you   will 
undoubtedly  enable  you  to  do.     In  the 
case  is  a  blank  catalogue,  prepared  with 
numbers  corresponding   to  the   insects 
themselves,  &  to  the  Mss  catalogue,  in 
order  to  save  you  some   trouble  &  to 
obviate  mistakes  &  omissions ;  &  ample 
space  is  left  in  it  for  any  remarks  you 
may  be  willing  to  add  to   the  names. 
As  fast  as  you  fill  up  the  sheets  of  this 
catalogue  please   enclose     them   in    an 
envelope    &    forward    them    to    me    by 
mail.       In    cases   where   you     entirely 
agree  with  me   in  the  name  you  can,  if 
you  prefer,  merely  write  yes  against  the 
numbers :  —  where  I  have  expressed  a 
doubt  (?),  if  the  name  nevertheless  be 
right,  you  may  say  j/^j  with^t  doubt;  in 
all  other  cases  I  rely  upon  the  informa- 
tion you  may  give  alone,  having  hitherto 
been  unable  to  ascertain  the  names,  or 
having  merely  given    names  myself  to 
supposed  nondescripts. 


I  believe  that  I  have  alreadv  thanked 
you  for  the  specimens  of  Cremas- 
tocheilus  vou  sent  to  me  —  two  of  them 
came  unbroken,  but  the  others  were 
injured  by  the  crushing  of  the  little  bit 
of  wood  in  which  they  were  enclosed ; 
still  I  was  enabled  from  the  fragments 
to  ascertain  that  one  of  them  was  a  new 
species.  The  description  with  figures 
of  these  insects  ought  to  have  appeared 
long  ago ;  but  the  Boston  Society  of 
Natural  History  has  delayed  publishing 
until  this  spring,  not  for  the  want  of 
matter,  but  from  a  desire  of  increasing 
their  cabinet,  library,  &  other  means, 
before  undertaking  so  serious  a  project 
as  the  publication  of  a  Scientific 
Journal.  The  first  number,  however, 
is  now  in  press,  &  the  2d,  which  is  to 
contain  my  paper,  will  soon  follow,  & 
will  be  forwarded  to  you. 

With  the  insects  sent  to  you  I  also 
sent  a  few  shells,  the  papers  containing 
which  were  numbered.  Of  these  you 
will  take  note,  &,  at  your  entire  leisure, 
I  shall  be  glad  to  have  you  give  me  the 
names  corresponding  to  these  numbers. 

And  now,  my  dear  Sir,  I  have  im- 
posed upon  your  friendship  &  your  love 
of  science  a  heavy  task  —  but  how  could 
I  help  it?  I  only  wish  that  it  were  in 
my  power  to  do  something  for  you  in 
return.  In  the  hope,  whatever  may 
have  been  my  apparent  delinquency, 
that  you  will  now  fully  exonerate  me 
from  wilful  negligence,  &  will  favor  me 
with  a  speedy  reply,  I  subscribe  myself 
Your  friend  &  serv't 

T.  Wm.  Harris. 
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{Concluded  from  page  SS<^*) 

arcuate  band,  the  more  or  less  pallid  costal 
margin  faintly  infuscated  next  the  outer  limit 
of  the  vitta.  Hind  fenaora  with  the  inferior 
carina  strongly  arcuate,  the  outer  face  pallid, 
more  or  less  strongly  marked  with  three 
broad,  oblique,  blackish  bands,  beneath  like 
the  tibiae  and  tarsi,  veiy  pale  luteous,  the 
spines  black  tipped. 

Length  of  body,  g ,  22  mm.,  $ ,  28  mm. ; 
of  tegmina,  J ,  24  mm.,  $  ,  26  mm. 

Described  from  i  ^,  i  9,  taken  in 
the  Prescott  Mountain  District,  central 
Arizona,  by  Dr.  Edward  Palmer. 

HlPPISCUS(X.)  LATEFASCIATUS  Sp.  nOV. 

Very  dark  brownish  fuscous,  marked  with 
cinereous,  of  a  moderately  robust  form  (the 
i  rather  slender)  and  rather  below  the  me- 
dium size.  Head  sparsely  and  slightly  rug- 
uloee  above,  not  very  broad,  the  fastigium  of 
the  vertex  plane  with  rather  low  bounding 
walls,  open  behind,  and  in  front  completely 
engulfing  the  faintly  biareolate  median 
foveola,  the  lateral  foveolae  distinct,  trian- 
gular, rather  small,  the  frontal  costa  of  mod- 
erate breadth,  sulcata  throughout  except  at 
the  contracted  summit.  Pronotum  very  dark, 
the  dorsum  sometimes  with  subdecussate, 
broad,  cinereous  markings,  the  lateral  lobes 
more  tinged  with  gray,  but  with  a  large 
central  quadrangular  black  patch  on  prozona; 
dorsum  of  ^  nearly  plane,  of  ?  somewhat 
tumid,  of  both  rather  strongly  and  coarsely 
verruculose,  the  more  prominent  elevations 
longitudinal  but  short;  median  carina  obso- 
lete between  the  sulci  (but  here  accompanied 
by  only  an  obsolete  discal  scutellum)  no- 
where prominent  except  where  it  passes,  in 
the  ? .  over  the  stabbed  front  of  the  meta- 
zona ;  process  rectangulate ;  lateral  carinae 
prominent,  rather  sharp,  and  extended. 
Tegmina  pantherine,  cinereous,  and  dark 
brown,  the  darker  markings  prevailing,  ex- 


tending to  the  apex,  crossing  almost  or  quite 
the  whole  wing,  and  everywhere  very  much 
broken,  hardly  more  blended  at  the  base  than 
elsewhere ;  sutural  stripe  cinereous.  Wings 
pale  citron  at  base  with  corresponding  reticu- 
lation, pellucid  with  black  reticulation  and  a 
few  cellular  maculations  at  apex,  and  between 
an  unusually  broad,  arcuate,  blackish  fuligi« 
nous  band  which  narrows  only  when  follow- 
ing the  outer  margin  to  the  anal  angle,  which 
it  reaches  and  leaves  in  the  $  only  a  little 
more  than  two,  in  the  $  three  or  four  mar- 
ginal lobes  free  at  the  apex;  it  is  separated 
by  a  fine  fulvous  line  from  the  humeral  vitta, 
the  outer  limit  of  which  corresponds  to  that 
of  the  arcuate  band  and  extends  nearly  or 
quite  to  the  base,  leaving  only  the  basal  half 
of  the  costal  edge  light  colored.  Hind  femora 
externally  pale  cinereous  with  three  broad, 
very  oblique,  blackish  bands,  internally  coral 
red  blotched  with  blackish  at  the  base, 
beneath,  like  the  tibiae,  coral  red,  the  latter 
more  or  less  hoary  externally  on  the  basal 
half,  the  spines  black  tipped. 

Length  of  body,  <y,  23-25  mm.,  ?,  33-5-37 
mm.;  tegmina,  <y,  25-27  mm.,  ?,  31.5-36 
mm. 

Described  from  4  <y  ,  29. 

This  is  a  northern  species,  living  next 
our  northern  boundary,  occurring  from 
the  Red  River  in  Manitoba  (Donald 
Gunn)  and  Calgary,  Alberta,  British 
Columbia,  June  1 1  (Bean  in  S.  Hen- 
shaw's  collection)  to  the  upper  Mis- 
souri and  Yellowstone  (F.  V.  Hayden) . 


Hippiscus  (X.)  oBscuRUSsp.  nov. 

Blackish  fuscous,  of  slender  form  and 
small  size.  Head  dark  only  on  summit,  being 
elsewhere  cinereous  or  livid,  flecked  with 
fuscous  dots,  not  very  large  nor  very  tumid, 
faintly   subrugulose   in   the   vicinity  of  the 
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posterior  margin   of   the    fastigium   of  the 
vertex;  this  distinct,  plane,  as  broad  as  long, 
open   behind,  closed   by  a   V-shaped   carina 
in  front,  the  walls  low  but  distinct  and  in  the 
middle  angulate ;  median  carina  when  present 
tenninating  in  the  middle  of  the  fastigium; 
lateral  foveolae   very  distinct,   elongate  tri- 
angular,  including  between   their  tips    the 
equally  deep  biareolate  foveola,  which  in  the 
$  is  sometimes  confluent  with  the  sulcus  of 
the     frontal    costa;    the     latter    moderately 
broad,   subequal,  but   slightly  contracted  at 
summit,    more    or  less  sulcate  throughout, 
above  with  a  slight  median  carina.   Pronotum 
compressed,     but    little    expanded     on    the 
metazona,  plane  above,  the  process  of  meta- 
zona  rectangulate,  the  median  carina  slight, 
equal,   straight,    uninterrupted  between    the 
sulci,  the  lateral  carinae  slight  and  confined 
to  the  metazona,  the  dorsal  surface    longi- 
tudinally rugulose  with  short  vermiculations, 
more  crowded,  transverse,  and   subdued  on 
the  lateral  lobes  of  the  metazona.    Tegmina 
dark  brownish  fuscous  marked  with  dark  cine- 
reous after  the  fashion  of  H,  (JC,)  nefflectns 
and  as  there  somewhat  variable,  the  sutural 
stripe  hardly  visible.     Wings  pale  citron  on 
basal    half  with   corresponding   reticulation 
(except  where  the  humeral  vitta  runs  in  nearly 
to  the  base),  blackish  fuliginous  beyond,  the 
apex  of  the  two  uppermost  lobes  generally 
more  or  less  vitreous  with  black   reticulation, 
at  the  most  occupying  a  triangular  area  which 
takes  in  less  than  a  fourth  of  the  costal  mar- 
gin, and  is  then    generally   abridged  by  the 
infuscation  or  infumation  of  the  extreme  apex. 
Hind  femora  dark   grayish  cinereous   exter- 
nally,   crossed    obliquely    by    three   obscure, 
moderately    narrow,    dark    fuscous    stripes, 
internally  black  with  apical  and  postmedian 
transverse  luteous  stripes,  inferiorly  luteous 
often    with    a    reddish    tinge;     hind    tibiae 
rather  pale  coral  red,  apicaliy  often  becoming 
luteous,  the  spines  black  tipped. 

Length  of  body,  ^ ,  22  mm.,  ?  ,  28.5  mm. ; 
of  tegmina,  ^,  22  mm.,  J,  27  mm. 


Described  from  2  ^,  3   9,  obtained 
by  G.  R.  Crotch  in  British  Columbia. 

This  species  is  closely  allied  to  H. 
(X.)  neglectus^  from  which  it  is  to  be 
distinguished  mainly  by  the  greater 
breadth  of  the  dark  markings  on  the 
wings,  the  darker  colors  of  the  body 
and  tegmina,  and  far  less  brightly  con- 
trasted sutural  stripe  of  the  latter. 

HiPPISCUS  (X.)  NKGLECTUS. 

Oedipoda  negUcta  Thom.,  Proc.  acad.  nat. 
•c.  Philad.,  1870,  81-82;  Rep.  U.  S.  geol. 
surv.  Wyo.,  276-277;  Syn.  Acrid.  N.  A., 
128-129;  Rep.  U.  S.  surv.  looth  mer.,  5,  881- 
882,  pi.  44,  fig.  3 ;  Bull.  U.  S.  geol.  surv.  terr., 

4»483- 

Arfhia  neglecta  Thom.,  Proc.  Dav.  acad., 
1.254. 

Ht'ppiscus  negUctus  Scudd.,  Bull.  U.  S. 
geol.  surv.  terr.,  2,264;  Thom.,  Rep.  ent.  111., 
9,  95,  114-115. 

Xanthifpu$  neglecius  Sauss.,  Prodr. 
Oedip.,   94-95;   McNeill,  P^yche,  6,    63-64. 

Cratypedes  pntnamt  Thom.,  Proc.  Dav. 
acad.,  1,257-258,  pi.  36,  fig.  6;  Rep.  U.  S. 
ent.  comm.,  2,259. 

Hippiscus  Uneatus  Scudd.,  Proc.  Bost.  soc. 
nat.  hist.,  19,  31;  Ent.  notes,  6,  9;  Cent. 
Orth.,  48,  84;  Rep.  U.  S.  ent.  comm.,  2, 
app.  2,  26;  Sauss.,  Prodr.  Oedip.,  87. 

(Not  Oe,  neglecta  Thom.,  Key  111.  Orth., 
3;  Bull.  111.  mus.,  I,  64.) 

This  species  is  somewhat  variable, 
especially  in  the  markings  of  the  teg- 
mina, which  at  one  extreme  resemble 
those  of  species  of  Trimerotropis,  at 
the  other  those  of  Encoptolophus,  and 
in  some  are  almost  entirely  of  a  warm 
brown  color  with  concolorous  sutural 
stripe  and  the  merest  clouds  of  lighter 
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shades  barely  indicating  any  markings 
at  all.  It  is  hardly  surprising  that  it 
has  been  described  under  several  names. 
I  have  before  me  28  $  and  34  9 , 
mostly  taken  by  myself  in  Colorado  and 
the  adjoining  territories  on  the  west 
and  north  and  at  an  elevation  ranging 
from  6000-S500',  in  July  and  August. 
This  is  apparently  the  principal  region 
of  its  abundance,  but  it  extends  south- 
ward to  southern  Utah  (E.  Palmer), 
northeastern  New  Mexico  (C.  Thomas) 
and  the  borders  of  Arizona  (Thomas), 
Arizona  (Bruner  in  litt.),  westward  to 
various  localities  in  Nevada  (H.  Ed- 
wards), Camp  Hallock,  Nev.  (E. 
Palmer) ,  Ruby  Valley,  Nev.  (R.  Ridg- 
way),  near  Lake  Tahoe,  California  (S. 
Henshaw  in  Capt.  Wheeler's  explora- 
tions of  1876),  and  the  Sierra  Nevada, 
Calif.  (H.  Edwards)  ;  and  northward 
to  Montana  where  according  to  C. 
Thomas  it  was  collected  by  Dr.  E. 
Coues,  and  west  of  which  I  have  seen 
specimens  sent  me  by  Mr.  Bruner  from 
Soda  Springs  and  Coeur  d'Alene, 
Idaho,  and  Yakima  River,  Washing- 
ton, July  18;  Bruner  also  informs  me 
that  he  hus  specimens  in  his  collection 
from  Ft.  McKinney,  Wyo.  ;  Salmon 
Co.,  Henry  Lake,  Beaver  Canon,  and 
Camas  Prairie,  Idaho ;  Colville,  Wash- 
ington ;  and  even  from  Ft.  McLeod) 
British  America.  It  is  twice  stated  by 
C.  Thomas  to  occur  in  southern  Illi- 
nois, but  by  a  wrong  identification  for 
H,  {H,)  haldemanii ;  it  does  not  seem 
to  occur  eabt  of  the  foot  hills  of  Colorado, 
the  easternmost  localities  known  to  me 
being  Blackhawk,  July  2  (A.  S. 
Packard),  Beaver  Brook  Canon,  6000', 
July  1 1 ,  and  Georgetown,  75-85CX)', 
July  12-18  (S.  H.  Scudder),  and  Man- 
itou,  63CX)'  (July  14,  A.  S.  Packard, 
and  Aug.  24-25,  S.  H.  Scudder). 


HiPPISCUS    (X.)    MONT  ANUS. 

Otdipoda  montana  Thorn  I,  Rep.  U.  S. 
geol.  surv.  terr.,  5,462-463;  Syn.  Acrid.  N. 
A.,  129-130;  Glov.,  111.  N.  A.  ent.,  Orth., 
pi.  12,  fig.  12. 

Hippiscus  montanu$  Sauss.,  Add.  prodr. 
Oedip.,  170. 

This  species  appears  to  be  wide 
spread  though  rather  rare,  perhaps 
local.  It  comes  from  Idaho  (Franklin, 
June  12,  Bruner),  and  Thomas  also 
reports  it  from  the  upper  part  of  the 
Snake  River  plain  near  the  mountains^ 
and  in  southern  Montana.  He  adds 
that  it  was  not  noted  south  of  Market 
Lake,  but  from  the  north  or  Atlantic 
slope  of  the  range  to  Virginia  City  in 
Montana.  Two  of  his  types  which  I 
have  seen  through  the  favor  of  Dr. 
Riley  are  marked  as  coming  from  Mon- 
tana and  Idaho.  But  it  also  occurs 
further  south  and  east,  for  it  is  found  in 
the  southwestern  part  of  Holt  Co., 
Nebr.  (Bruner),  and  the  greater  part 
of  the  Sand  Hill  region  of  central  and 
western  Nebraska  (Bruner  in  litt.),  as 
well  as  in  New  Mexico  (Taos  Valley, 
Bruner  in  litt.)  and  at  Holbrook,  Ari- 
zona (Bruner). 

Hippiscus  (X.)  latkritius. 

Xantkipfus  later  iiius  Sauss.,  Prodr. 
Oedip.,  92-93. 

I  have  not  seen  this  species,  which 
seems  from  Saussure's  description  to 
fall  in  this  immediate  neighborhood. 
It  is  described  from  Nevada. 

Hippiscus  (X.)  calthulus. 

Xanthipfus  calthulus  Sauss.,  Prodr  . 
Oedip.,  93. 
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I  have  a  single  9  ^^  ^^^  species 
taken  by  Crotch  in  southern  Nevada. 
Saussure's  specimens  also  came  from 
Nevada,  but  Bruner  sends  me  a  speci- 
men from  Placer  Co.,  California,  taken 
in  June. 

Hippiscus  (X.)  GRiSEUS  sp.  nov. 

Almost  uniformly  griseus,  moderately  ro- 
bust and  rather  below  the  medium  size.  Head 
not  very  broad  nor  very  tumid  above,  the 
summit  subrugulose;  fastigium  of  vertex  with 
distinct  and  moderately  elevated,  strongly 
bent  lateral  walls,  open  or  partially  closed 
behind,  the  median  carina  extending  faintly 
to  the  centre^  separated  by  a  slight  V-shaped 
wall  from  the  nearly  circular  biareolate  med- 
ian foveola;  lateral  foveolae  moderately  dis- 
tinct, of  medium  size,  rounded  triangular; 
frontal  costa  of  moderate  breadth,  narrowed 
somewhat  at  summit  where  it  shows  a  slight 
median  carina  and  below  the  ocellus  where 
it  is  deeply  sulcate,  expanding  and  fading  at 
base.  Pronotum  expanding  moderately  on 
the  metazona,  which  is  faintly  tumid,  heavily 
stabbed  anteriorly  but  without  plications, 
rather  densely  and  considerably  verrucose, 
the  process  rectangulate,  its  margins  sub- 
crenulate  by  reason  of  the  verrucosities.  the 
median  carina  slight  and  equal,  but  subobso- 
lete  between  the  sulci,  the  lateral  carinae 
distinct  and  tolerably  sharp,  but  not  elevated 
and  confined  to  the  metazona.  Tegmina 
griseo-cinereous  with  dark  brown  fleckings, 
in  the  apical  third  of  the  wing  faint  and 
pretty  uniformly  distributed,  before  that 
largely  collected  into  two  narrow  transverse 
stripes,  one  crossing  the  base  of  the  outer 
discoidal  field,  the  other  and  larger  midway 
between  it  and  the  base,  but  all  often  verv 
obscure,  those  of  the  apex  sometimes  obso- 
lete. Wings  pale  citron  at  base  with  similar 
reticulation,  vitreous  at  apex  with  black  re- 
ticulation   and    an    extramesial,  strongly  ar- 


cuate, dark  fuliginous,  moderately  narrow 
band  tapering  along  the  hinder  margin  in 
passing  to  the  anal  angle  which  it  fails  to 
reach  and  leaving  from  two  to  three  margi- 
nal lobes  free  at  the  apex ;  it  is  separated  by 
a  luteous  line  from  the  humeral  vitta  of  the 
same  color,  the  outer  margin  of  which  forms 
with  that  of  the  upper  part  of  the  arcuate 
band  a  straight  oblique  line;  it  runs  to  the 
base  leaving  the  costal  edge  luteous.  Hind 
femora  very  broad  with  strong  arcuation  of 
the  inferior  carina,  the  outer  surface  pale  or 
fu SCO-cinereous  with  more  or  less  obscured 
blackish  brown  oblique  bands;  interior  and 
inferior  surface  and  tarsi  yellowish  luteous, 
the  spines  black  tipped. 

Length  of  body,  J  33-34  mm.;  oftegmina 
? ,  28-33  mm. 

Described  from  5  9  ,  taken  by  Dr. 
Edward  Palmer,  April  20-30,  at  Mokiak 
Pass,  Utah. 

Hippiscus  (X.)  vitellinus. 

Xanthippu$  zntellinns  Sauss.,  Prodr, 
Oedip.,  94. 

T  have  one  female  of  this  species  from 
Nevada  (H.  Edwards),  the  locality 
from  which  it  is  desci  ibed  by  Saiissure. 
Mr.  Briiner  also  sends  me  specimens 
from  Reno,  Nevada,  and  Umatilla, 
Oregon,  June  25,  and  repoits  it  from 
Idaho  between  Beaver  Caiion  and 
Henry  Lake. 

Edwards  notes  that  in  life  the  hind 
wings  are  red  at  base. 

Hippiscirs  (X.)  AUKii.EGULUs  sp.  nov. 

Very  dark  brownish  fuscous,  not  y^ry  ro- 
bust and  of  small  size.  Head  rather  broad  at 
summit   but   not  tumid,  the  frontal  costa  a 
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little  more  prominent  than  usual,  the  face 
and  cheeks  more  or  less  finely  spfinkled  with 
dark  cinereous,  the  summit  subrugulose;  fas- 
tigium  of  vertex  shallow,  open  behind  and 
also  in  front,  where  the  subcircular  faintly 
biareolate  median  foveola  is  completely 
blended  with  it;  medi.in  carina  slight,  pass- 
ing a  variable  distance  into  the  fastigium ; 
lateral  foveolae  rather  pronounced  but  small 
and  triangular  oval ;  frontal  costa  moderately 
slender,  considerably  narrowed  at  the  sum- 
mit, almost  as  much  so  and  with  unusual 
abruptness  below  the  ocellus,  expanding  con- 
siderably at  base,  sulcate  throughout,  some- 
times with  a  median  carina  above.  Pro- 
notum  moderately  stout,  expanding  almost 
regularly  from  base  to  apex,  but  not  greatly; 
the  process  of  metazona  rectangulate,  its 
margins  subcrenulate;  the  dorsal  surface 
plane,  subverruculose ;  median  carina  nearly 
obliterated  between  the  principal  sulci  with  a 
slight  discal  scutellum,  otherwise  equal, 
straight,  and  slight;  lateral  carinae  sharp  but 
not  elevated  throughout  the  metazona,  the 
lateral  lobes  of  metazona  almost  as  rough  as 
the  dorsum.  Tegmina  dark  brownish  fuscous 
with  faint  brown  or  brownish  cinereous  mark- 
ings, the  apex  subvitreous,  mottled  obscurely 
with  brownish  fuscous;  the  principal  lighter 
markings  are  a  broad  but  inferiorly  narrow- 
ing transverse  patch  at  the  end  of  the  basal 
third  of  the  tegmina,  a  narrow  but  variable 
trans veise  stripe  just  beyond  the  extreme  base 
of  the  outer  discoidal  field  and  a  very  irregular 
and  obscure  inferior  blotch  at  the  very  base 
of  the  tegmina;  sutural  line  flavous  and  very 
distinct.  Wings  bright  citron  yellow  at  base 
with  corresponding  reticulation,  obscure  hya- 
line at  apex  with  black  reticulation  and  a 
rather  narrow,  arcuate,  extramesial,  fuliginous 
band,  narrowing  as  it  passes  along  the  outer 
margin  toward  the  anal  angle,  which  it  nearly 
or  quite  reaches  and  leaves  about  three  of  the 
marginal  lobes  free  at  the  apex ;  the  apex  is 
also  obscured  almost  or  quite  as  deeply  next 
the  margin,  but  the  outer  limits  of  the  bancU 
are  determinable ;  it  is  separated   by  a  pallid 


line  from  the  humeral  vitta,  the  outer  limits 
of  which  are  subcontinuous  with  its  own  and 
which  extends  almost  to  the  base,  leaving  a 
fulvous  edge  of  the  costal  margin  hardly  ob- 
scured by  a  stigma.  Hind  femora  dark  cine- 
reous crossed  more  or  less  distinctly  by  three 
oblique  blackish  stripes,  beneath  and  within 
mostly  blue  black,  the  tibiae  coral  red  with 
black  tipped  spines. 

Length  of  body,  21.5-23  mm. ;  of  tegmina, 
23-25.5  mm. 

Described  from  3  $  taken  in  Cali- 
fornia by  H.  Edwards  (his  No.  79)  and 
in  Sonoma  Co.,  April  27-May  9,  by 
Baron  R.  von  Osten  Sacken. 

HiPPiscus    (X.)    STiGMOsus    sp.    nov. 

This  species  differs  from  the  preceding  only 
in  the  markings  of  the  tegmina  and  wings 
and  may  prove  to  be  only  a  varietal  form. 
The  tegmina  differ  in  having  the  markings 
still  more  obscure  with  the  single  exception 
of  the  spot  at  the  base  of  the  outer  discoidal 
area  which  is  more  pronounced  and  whitish  ; 
and  of  the  sutural  stripe  which  is  just  as 
bright  as  in  the  other  species;  the  mottling 
oftheapexis  almost  entirely  or  quite  lost. 
In  the  wings  the  extramesial  band,  besides 
being  generally  fainter,  and  sometimes  broken 
into  maculae  by  the  penetrating  citron  colored 
veins,  also  extends  to  a  much  less  distance 
toward  the  anal  angle,  sometimes  hardly 
more  than  halfway  toward  it. 

Length  of  body,  $ ,  25  mm.,  ? ,  34  mm. ;  of 
tegmina,  ^,  25  mm.,  ?,  29  mm. 

Described  from  3^,1?,  received 
from  California  (J.  Behrens),  Napa 
Co.,  California,  (H.  Edwards),  and 
southern  Nevada  (G.  R.  Crotch).  Mr. 
Bruner  also  sends  me  specimens  from 
Ukiah,  California,  collected  in  April 
by  J.  H.  Burke,  and  from  Placer  Co., 
California,  taken  in  June. 
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PREPARATORY    STAGES    OF    CLISIOCAMPA    EROSA  STRETCH. 


BY   HARRISON   G.    DYAR,    BOSTON,    MASS. 


CLISIOCAMPA  EROSA  Stretch. 

1881. — Stretch,  Papilio,  i,  67. 

Egg. — The  t%%  iiuiss  is  small,  laid  to  form 
a  ring  near  the  tip  of  a  twig,  and  covered 
with  varnish.  Its  length  is  about  15  mm., 
the  thickness  onlv  slightlj  greater  than  the 
longest  dimension  of  the  eggs.  The  eggs 
are  irregularlv  cjlindrical,  flattened  above 
and  below,  and  closelv  packed.  Color  white, 
but  smeared  with  the  dark  brown  frothj 
varni«h.     Diameter  .5  mm. ;  height  .8   mm. 

Fir$t  larval  siagt.* — Head  rounded,  shiny 
black,  whitish  at  vertex,  with  short  pale 
hair:  width  .^  mm.  Bodjrcvlindrical,  vel- 
vet/ black,  except  an  obscure  paler  substig- 
matal  line.  Long  whitish  hairs  arise  from 
minute  black  warts,  several  from  each,  but 
with  a  shinv  base  to  each  hair.  The  larvae 
spin  no  nest,  but  merelj  a  slight  web  over 
the  leaves  upon  which  thev  rest.  In  the 
later  stages  thej  are  often  found  in  large 
mntises  low  down  on  the  trunks  of  the  trees 
without  anv  covering.  Thej  resemble  Clisio- 
cum  fa  dissiria  in  habit. 

Second  stage. — Head  higher  than  wide, 
rounded,  black:  width  .65  mm.  Cervical 
shield,  warts  and  thoracic  feet  black:  bodv 
blackish,  with  subdorsal,  lateral  and  substig- 
matal  vellowish  white  lines:  a  faint  dorsal 
line  of  bluish  white.  Hair  long,  thick,  white, 
spreading  from  the  small  warts.  Joint  12  is 
11  irirte  en  larked.  -Vs  the  stage  advances  the 
bodv  becomes  blue  grav.  except  the  lateral 
rcijion  which  is  brown  grav:  the  iine^  are 
ocher  vellow,  the  subdorsal  one  with  a  broad 
black  band  above  it,  leaving  a  dors^al  band  of 
blue  grav.  On  joints  3,  4  and  \i  are  large, 
elevated,  velvety  black,  subdorsal  spots,  one 
on  each. 

Third  stage. — Head  rounded,  black  with  a 
slight  bluish   tinge:   width    i.i   mm.t     Body 

♦  I  did  not  find  the  eggrs  until  they  were  hatched;  but 
I  feel  confident  that  the   lar\ae  had  noC  passed  a  moult. 


black,  joint  2  bluish  with  a  large  subdorsal 
wart ;  large  black  spots  on  joints  3  and  4.  A 
dorsal  blue  line,  broken  into  a  series  of  nearly 
connecting  segmentary  spots,  enlarged  on 
the  anterior  part  of  the  segment  and  tapering 
behind,  present  only  on  joints  3-12.  Joint 
13  bluish.  An  orange  subdorsal  line;  a 
blue  band  below  it;  a  yellowish  lateral  line; 
a  narrower  blue  band ;  a  substigmatal  yellow- 
ish line,  each  of  these  narrowly  separated 
by  the  black  ground  color;  a  yellowish  line 
along  the  bases  of  the  legs.  Abdominal  feet 
black,  testaceous  at  tip.    Venter  black. 

Fourth  stage. — Head  bluish  with  small  black 
spots.labrum  white,  jaws  black ;  width  1.4  mm. 
Body  flattened  below,  feet  spreading,  joint  12 
a  little  enlarged  dorsally.  A  row  of  white 
dorsal  spots,  one  on  each  segment  on  joints 
3-1 1  but  nearly  broken  into  two,  a  large  spot 
narrowly  connected  with  a  little  one  behind 
it.  The  orange  subdorsal  line  is  supple- 
mented  by  a  few  orange  dashes  in  the  dorsal 
space ;  lateral  and  substigmatal  lines  orange, 
but  paler,  the  blue  filling  in  nearly  the  whole 
space  between  them,  except  for  the  spots  on 
joints  3,  4  and  I3.  and  a  row  of  much  smaller 
ones  on  the  inter\ening  joints.  The  broken 
line  along  the  bases  of  the  legs  is  pale  orange. 
Joints  2,  12  posteriorly  and  13  are  blue  gray. 
Hair  all  reddish,  thin  on  the  back,  but  quite 
thick  subventrally.  Feet  black,  the  abdomi- 
nal paler  at  the  tips. 

Fifth  stage. — Very  much  as  before :  width 
of  head  2.1  mm.  The  anterior  one  of  the 
two  white  dorsal  spots  on  each  joint  of  joints 
3-12  is  pointed  behind  and  followed  by  the 
posterior  small  rounded  spot.  On  joints  3, 
4  and  12  the  blue  band  is  broken  by  a  quad- 
rate black  spot  as  in  the  previous  stage  and  on 
joints  5-11  and  13.  there  is  a  small  black  spot, 
defined  as  an  incision  in  lower  edge  of  band. 

r  This  is  abnormally  large,  but  the  measurement  was 
made  with  care  from  several  examples. 
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Sixth  stage, — Nearly  as  in  the  two  previous 
stages ;  width  of  head  3.2  mm.  The  dorsal 
space  is  partly  filled  in  with  blue,  except  for 
a  black  edging  to  the  dorsal  white  spots,  a 
black  spot  on  each  side  of  the  white  spots  at 
their  obsolete  junction  and  the  short  orange 
red  streaks  supplementary  to  the  subdorsal 
orange  red  line.  The  white  spots  on  joints 
3  and  4  are  larger  than  the  others,  single, 
elongate,  and  in  some  examples  the  posterior 
white  dot  on  all  segments  is  partly  orange  or 
rarely  obsolete.  The  blue  band  is  minutely 
black  dotted,  followed  by  the  pale  orange 
lateral  line  which  is  rather  irregular.  Space 
below,  blue  gray,  the  substigmatal  line  and 
the  one  along  the  bases  of  legs  yellowish 
faint  and  broken,  or  obsolete  ;  spiracles  large, 
black;  feet  gray;  venter  blue  gray  with  a 
median  row  of  black  spots.  The  cervical 
shield  and  anal  plate  are  blue  gray  tinged 
with  black.  Subdorsal  warts  on  joint  2 
rather  large;  joint  12  enlarged  a  little  dor- 
sally.  Dorsal  hair  very  scant,  blackish,  the 
subventral  hair  thick,  partly  silky  white  with 
some  dusky  and  reddish  hairs  intermixed. 

Cocoon, — Enclosed  in  an  outer  layer  of  silk, 
elliptical  thin,  composed  entirely  of  silk, 
made  opaque  by  an  exudation  from  the  anus 
of  the  larva,  which  dries  into  a  pale  yellow 
powder.     Size  25  X  8  mm. 

Pupa.  —  Cylindrical,  posterior  abdominal 
segments  rapidly  tapering,  rounded  at  both 
ends,  no  cremaster.  Color  black,  rather 
shiny,  covered  with  short  brown  pile,  except 
the  cases  which  are  bare.  Length  18  mm. ; 
width  4  mm.  Duration  of  this  stage  26  days. 
The  moths  appear  during  July. 

Food  plants.  —  Oak  (Quercus),  poplar 
(Populus),  willow  (Salix),  alder,  (Alnus), 
wild  rose,  (Rosa),  peach  and  cherry  (Prunus), 
apple  (Pyrus)  and  others. 

Habitat. — Oregon  and  Washington  west  of 
the  Cascade  range.  Found  at  Portland  and 
Bonneville,  Oregon,  Seattle  and  Vancouver, 
Washington.  This  is  the  common  Clisio- 
campa  of  the  Pacific  Northwest  and  takes  the 
place  of  C.  disstria  of  the  Atlantic  States.    It 


is  abundant  in  the  valley  of  the  Columbia, 
but  becomes  more  rare  to  the  north.  But 
two  larvae  were  seen  in  Seattle,  Wash.,  while 
in  Portland,  Or.,  many  fruit  and  shade  trees 
were  largely  defoliated  by  the  larvae,  and 
they  were  frequently  observed  resting  in 
large  compact  masses  on  the  tree  trunks. 

A  LOWER  Silurian  insect  from  Sweden. 
— For  a  long  time  the  Devonian  insects  of  New 
Brunswick  were  the  oldest  known  from  any 
part  of  the  world.  Seven  years  ago,  however, 
Brongniart  discovered  in  the  lower  part  of 
the  upper  Silurian  of  Calvados,  France,  a 
single  wing  which  he  regarded  as  a  cock- 
roach and  named  Palaeoblattina  douvillei. 
And  now  Moberg  announces  the  discovery 
of  an  hemipterous  insect,  which  he  calls 
Protocimex  siluricus^  in  the  still  older  rocks 
of  Flagabro  in  Scania,  belonging  to  the  upper 
members  of  the  lower  Graptolitic  slates,  that 
is  the  upper  part  of  the  lower  Silurian. 
Figures  are  given  in  the  FOrhandlingar  of 
the  Swedish  geological  society. 

Entomological  Notes.—  The  first  signa- 
ture of  a  new  general  Catalogue  of  Hemiptera 
has  just  been  issued  by  Lethierry  and  Severin 
at  Bruxelles.  The  arrangement  is  systematic 
down  to  the  genera  but  the  species  are  given 
alphabetically  and  the  number  of  species 
added  at  the  end  of  each  genus  and  sub- 
family. The  present  sheet  includes  a  portion 
of  the  Pentatomidae :  the  Plataspidae  (19 
genera  and  [87  species),  the  Corimelaenidae 
(10  genera,  66  species)  and  a  few  Scutel- 
leridae.     It  will  prove  of  great  service. 

Entomologists  everywhere  will  regret  to 
hear  that  the  serious  illness  which  has,  for 
the  past  two  years,  incapacitated  Dr.  H.  A. 
Hagen  renders  it  improbable  that  he  will  be 
able  to  do  any  further  work.  Dr.  Hagen  has 
had  charge  of  the  collections  of  insects  in  the 
Museum  of  comparative  zoology  at  Harvard 
University  since  October  12,  1867,  and  during 
this  long  period  of  twenty-five  years  has 
applied  himself  with  entire  devotion  to  the 
interests   of  the  department.     The  scientific 
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value  and  present  excellent  condition  of  the 
collections  are  the  result  of  his  faithful  and 
disinterested  work.  Recently  the  department 
has  been  placed  in  charge  of  Mr.  Samuel 
Henshaw. 

In  a  * 'partial  catalogue*'  of  the  animals  of 
Iowa  published  bjr  the  Iowa  Agricultural 
College,  Prof.  H.  Osborn  enumerates  183 
species  of  Ichneumonidae,  Cynipidae  and 
Tenthredinidae,  80  butterflies,  357  moths  and 
1255  Coleoptera. 

Some  interesting  observations  on  the  habits 
of  the  young  of  mole-crickets  are  given  by 
Dr.  E.  W.  Doran  in  Science  for  Oct.  14. 
Among  other  things  he  finds  that  previous 
to  their  first  moult  they  can  jump  to  the 
distance  of  five  or  six  inches. 

The  notes  and  figures  of  Myriapoda  left  by 
the  late  A.  Humbert  are  to  be  published 
shortly  by  the  Soci^t^  de  physique  et  d'his- 
toire  naturelle  of  Geneva  under  the  super- 
vision of  Dr.   H.  de  Saussure.    The  text  is 


rather  meagre  but  the  figures  are  valuable 
and  finely  executed. 

PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE  ENTOMOLOGICAL  CLUB. 

14  October,  1892.  — The  I72d  meeting  was 
held  at  156  Brattle  Street.  Mr.  S.  H.  Scud- 
der  was  chosen  chairman  and  Mr.  A.  P. 
Morse  secretary  pro  tem. 

Mr.  S.  H.  Scudder  reported  the  capture  of 
Anthomaster  leonardus  near  Gardiner,  Me., 
further  east  than  it  was  before  known ;  the 
female  was  seen  laying  eggs  Aug.  29th  on 
Agro$tis  scabra;  these  hatched  in  about  20 
days,  but  the  larvae  refused  ordinary  grasses,^ 
and  as  they  were  as  plump  when  a  month 
old  as  when  born,  it  seemed  probable  that 
their  habit  was  to  hibernate  without  first 
feeding. 

Mr.  S.  Henshaw  reported  Callidryas 
eubuU  as  not  uncommon  this  vear  on  Nan- 
tucket  in  the  latter  part  of  September. 


The  Butterflies  of  the  Eastern  United  States  and  Canada. 

With  special  reference  to  New  England.     By  Samuel  H.  Scudder. 
Illustrated  with  96  plates  of  Butterflies,  Caterpillars,  Chrysalids,  etc.  (of  which  41  are 
colored)  which  include  about  2,000  Figures  besides  Maps  and  Portraits.     1958  Pages  of  Text. 
Vol.  I.     Introduction;  Nymphalidae. 
Vol.  2.     Remaining  Families  of  Butterflies. 
Vol.  3.     Appendix,  Plates  and  Index. 

The  set,  3  vols.,  royal  8vo,  half  levant,  $75.00  net. 

HOUGHTON,  MIFFLIN  &  CO., 

4  Park  St,  Boston,  Mass. 


RHOFALOCERA, 
Rhopalocera  from  Europe,    New  Grenada,  Sik- 
kim,  Assam,   Pulo   Nias,    British    Guiana,  Congo 
Free  State  and  various  Polynesian  Islands.    Cor- 
respondents will  oblige  by  stating  desiderata.     ^V^ 

post  cards. 

Dr.  J.  T.  T.  Reed, 

Ryhope,  Sunderland,  England. 

AD  VER  TISEMENT. 
Undersigned  wishes  to  obtain  either  by  exchange 
or  for  cash,  Cicindelidae  and  rare  Carabidae  from 
all  parts  of  the  U.  S.    Lists  please  address  to 

A.  LUETGENS,  «07  E.  15  Street,  N.  Y.  City. 


THE  NE  W  ENGLAND  SPIDERS. 
By  J.   H.  EMERTON. 

In  seven  parts  from  the  Transactions  of  the  Con- 
necticut Academy  of  Arts  and  Sciences  Vols.  VI, 
VII  and  VIII  containing  descriptions  of  340  species 
with  1400  figures. 

Price  for  the  whole  |6.oo,  or  either  part  sold 
separately.    Sent  by  mail  on  receipt  of  price. 

J.   H.  EMERTON, 

Boston,  Mais. 
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AN    INTERESTING    BLOOD-SUCKING    GNAT    OF     THE    FAMILY 

CHIRONOMIDAE. 


BY    C.    H.     TYLER    TOWNSEND,    LAS   CRUCES,     N.    MEX. 


While  breaking  camp  the  past  sum- 
mer, on  the  Continental  Divide  in 
western  New  Mexico,  at  a  point  about 
6  m^es  west  of  Patterson,  in  the  western 
part  of  Socorro  county,  I  noticed  a 
small  gnat  in  some  numbers  on  the 
horses.  This  was  on  the  morning  of 
June  2 1  St.  The  gnats  were  very  small 
and  black,  but  their  abdomens  being 
distended  and  swollen  with  blood  gave 
them  a  red  appearance.  They  were 
found  mostly  on  the  head  and  face,  par- 
ticularly around  and  below  the  eyes  of 
the  animals.  A  few  specimens  were 
hurriedly  put  in  alcohol  at  the  time. 
The  altitude  of  this  place  was  something 
over  7000  feet. 

Quite  recently,  while  attempting  to 
determine  these  gnats,  I  found  at  first 
some  difficulty  in  satisfying  myself  as  to 
their  family  position.  I  believe  now, 
however,  that  they  properly  belong  in 
the  Chironomidae.  In  their  venation, 
they  much  resemble  the  section  Anare- 
tina,  provisionally  located  by  Loew  and 
Osten  Sacken  in  the  Cecidomyiidae. 
The  hind  tibiae,  however,  have  distinct 
terminal  spurs,  which  is  about  the  only 


character  that  would  exclude  them  from 
that  section.  In  this  character,  they 
would  approach  the  Mycetophilidae, 
but  the  venation  (see  PI.  8,  fig.  2)  is  so 
decidedly  cecidomyiid  in  its  character 
as  to  preclude  this  idea.  There  are 
six  longitudinal  veins,  the  fifth  vein  is 
forked,  and  the  fourth  is  to  the  best  of 
my  perception  also  forked ;  there  are  no 
cross-veins  whatever.  In  their  general 
aspect,  and  the  consensus  of  their  char- 
acters, they  approach  the  genus  Cerato- 
pogon  of  Meigen ;  and  also  the  genus 
Oecacta  of  Poey,  which  latter  was 
erected  for  a  small  blood-sucking  gnat 
in  Cuba,  known  to  the  inhabitants  of 
that  country  as  "El  jejen.'*  The  an- 
tennae of  the  present  form  are  13- join  ted 
(9),  and  the  palpi  are  only  3-jointed 
(see  fig,  I  of  plate) .  While  the  vena- 
tion is  more  cecidomyiid  than  that  of 
Oecacta,  the  general  form  of  the  body, 
as  well  as  that  of  Ceratopogon,  is  quite 
the  same.  The  lancets  and  labium  are 
much  the  same  in  structure.  The  palpi 
are  quite  similar,  except  that  Oecacta 
may  be  said  to  have  two  additional 
joints  more  at  the  end,  and  Ceratopogon 
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one.  There  is  quite  an  important  dif- 
ference between  Oecacta  and  the  present 
form  in  the  shape  of  the  eyes,  which  in 
the  latter  are  reniform  or  deeply  hol- 
lowed out  on  the  inside  margin,  the  an- 
tennae being  set  in  a  cavity  partially 
enclosed  by  the  excavated  orbit.  In 
this  respect  it  resembles  Simulium  and 
most  of  the  Cecidomyiidae  and  Chiro- 
nomidae.  Judging  from  the  plate  (see 
plate  27  of  Poey's  Memoirs  on  the  Nat. 
Hist,  of  Cuba,  vol.  I),  Oecacta  does 
not  possess  this  peculiarity.  Cerato- 
pogon  has  the  palpi  4-jointed,  and  the 
conformation  of  the  antennae  is  peculiar, 
especially  in  the  $  .  It  must  be  remem- 
bered that  I  have  only  9  specimens  of 
the  present  species,  and  that  the  anten- 
nae of  the  $  may  or  may  not  be  differ- 
entiated in  form. 

The  present  form,  with  the  genera 
Ceratopogon  (including  Heteromyia 
Say)  and  Oecacta,  possibly  also  Dia- 
mesa,  differ  to  quite  an  extent  from  the 
rest  of  the  Chironomidae.  As  a  group, 
they  nearly  approach  the  Anaretina  in 
their  venation,  the  present  genus 
showing  the  greatest  resemblance  in 
this  respect,  and  differ  from  the  other 
Chironomidae  by  the  body  and  wings 
being  shorter  and  stouter,  not  culicid- 
like  or  elongate  and  narrowed,  as  in 
Chironomus,  Tanypus,  et  al.  The  ven- 
ation is  simpler ;  and  the  lancets  and 
labium  are  more  elongate,  and  about 
equal  in  length. 

The  form  here  figured  differs  so  ob- 
viously from  those  genera  already  de- 
scribed that  there  seems  no  question  of 
the  advisability  of  making  it  the  type  of 


a  new  genus,  which  I  shall  call  Ter- 
sesthes  (Gr.  Wp9«v6oi9  to  become  dry 
or  thirsty).  Its  characters  are  as  fol- 
lows: 

Tersesthes  nov.  gen.  ?  (see  plate  8). 

Antennae  i3-jointed,  set  iu  large  circular 
excavations  in  the  middle  of  the  head;  first 
joint  largest,  round ;  second  joint  more 
elongate,  smaller,  but  larger  than  following 
joints;  last  joint  elongate  conical;  interme- 
diate ten  joints  equal,  sub-moniliform,  with 
hairs  somewhat  shorter  than  width  of  joints. 
Palpi  3-jointed,  longer  than  proboscis,  first 
joint  shortest,  second  joint  swollen,  third 
narrow  with  a  terminal  whorl  of  hairs; 
proboscis  consisting  of  a  lower  lip  (labium), 
with  the  lancets  free  but  usually  more  or 
less  approximated  to  its  anterior  aspect,  both 
of  equal  length,  extended  straight  downward, 
about  as  long  as  the  head,  lancets  serrate  on 
outer  edge  at  tip.  No  ocelli.  Eyes  reniform, 
rather  deeply  excavated  on  inside  margin, 
dichoptic,  front  averaging  one-third  width  of 
head.  Thorax  moderately  stout,  but  not 
humped,  a  little  wider  than  head,  longer 
than  wide,  without  transverse  suture,  scutel- 
lum  prominent.  Abdomen  y-jointed,  some- 
what elongate,  not  wider  than  thorax,  first 
three  segments  subequal,  fourth  smaller, 
three  terminal  segments  narrowed;  ovi- 
positor exserted,  consisting  of  two  clavate 
pieces  joined  laterally  on  basal  half  and 
terminally  divergent.  Wings  moderately 
broad,  not  elongate,  hind  margin  with  a 
delicate  fringe  of  hairs,  surface  sparsely 
clothed  with  very  short  microscopic  hairs 
(revealed  only  with  a  high  objective) ;  six 
longitudinal  veins,  the  first  and  second 
approximated,  strongest,  ending  at  about 
one-third  the  length  of  wing;  third  gently 
curved  distally  and  ending  near  the  wing 
apex,  fourth  apparently  forked,  fifth 
distinctly  forked,  sixth  becoming  obsolete 
before  fork  of  fifth  ;  an  apparent  rudiment  of 
a  seventh  vein;  no  cross-veins,   except  one 
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at  extreme  base  of  wing  which  connects  the 
first  and  sixth  veins,  marginal  vein  not 
extending  beyond  tip  of  wing.  Legs  slender, 
not  dilated,  coxae  not  elongate;  hind  tibiae 
spurred,  middle  and  even  front  tibiae  with 
microscopic  spurs;  metatarsi  elongate, 
second  joint  of  hind  tarsi  also  elongate,  of 
middle  tarsi  somewhat  elongate,  of  front 
tarsi  scarcely  so,  penultimate  tarsal  joint  of 
all  the  feet  shortened,  the  last  and  ante- 
penultimate joints  about  equal ;  no  pulvilli. 

Tersest hes    iorrens    n.    sp.    ? . — General 
color  blackish.    Eyes  dark  brown  ;    antennal 
excavations  cinnamon  colored,  nearly    three 
times  the  diameter  of  first  antennal    joint; 
front,  face,  and  lancets  shining   black,  the 
front  with   four  blackish    hairs  on  vertical 
margin  arising  from  four  papillae;  antennae 
black,  clothed    with    whitish    pubescence; 
palpi  blackish,  labium  brownish   with   some 
whitish    pubescence    terminally;      occipital 
orbits  with  a  few  black  hairs.      Thorax  and 
scutellum     deep     shining     black,     smooth, 
glabrous,  except  that  the  thorax  has    some 
scattered  black   hairs  anteriorly.    Abdomen 
soft  opaque  brown,  varying  to  light  brown, 
in  some  of  the  specimens  flavous  or  rufous  at 
base;     balsam    mount    showing    two    oval 
black  spots  (bodies?)    at  base  of  fifth  seg- 
ment; ovipositor  brownish.     Legs  blackish, 
tarsi  brownish,  tibiae  slightly  so.       Wings 
grayish  hyaline,  with  hardly  a  smoky  flavous 
tinge,    the  delicate   fringe   of   hind   margin 
somewhat   longest  on   anal  angle  where   it 
terminates  abruptly ;  veins  pale,  except  first 
and  second    longitudinal    veins    which    are 
brown  and  end  in  a  brown  stigma  on  costal 
margin  (the  first  vein  becomes  obsolete   just 
before  reaching  stigma)  ;   halteres  brownish, 
knobs  whitish. 

Length  of  body  (incl.  ovipositor),  13-5 
mm.  (empty)  to  2  1-5  mm.  (abdomen  dis- 
tended with  blood)  ;  of  wing,  i  1-5  mm. 
Fresh  and  alcoholic  specimens  are  slightly 
longer.  Described  from  both  dried  and  alco- 
holic specimens,   and   balsam   mounts.     Six 


specimens  collected,  June  21,  on  Continental 
Divide,  Socorro  county,  N.  M.,  7000  ft.  This 
gnat  was  not  observed  at  any  other  place 
than  the  one  above  named. 

Note. — It  should  be  stated  that  what  I  have 
called  the  first  longitudinal  vein  is  the 
auxiliary  vein  of  other  families.  I  have 
been  in  doubt  whether  to  describe  the  wing 
as  having  five,  or  six,  longitudinal  veins, 
since  the  first  two  in  the  balsam  mount  show 
only  as  the  sides  of  a  single  vein.  Since, 
however,  they  appear  in  the  dry  wing,  with  a 
low  power,  as  two  distinct  veins,  I  have  so 
considered  them,  and  have  made  the  drawing 
of  the  wing  to  represent  this  appearance. 

Explanation  of  Plate  8. 
Tersest ket  torrensTyrns,  ?. 

Fig.  I. — Head,  front  view,  showing  lancets, 
labium,  palpi,  antennae,  antennal  excava- 
tions, and  reniform  eyes. 

Fig.  2.— Wing.  (It  should  be  stated  that  the 
stigma  does  not  show  in  the  ^alsam  mount 
as  represented  in  the  figure,  but  there  is  a 
slighter,  more  general  infuscation  in  the 
region  of  the  first  two  veins.) 

Fig.  3. — Abdomen,  dorsal  view,  showing 
ovipositor,  two  oval  black  bodies  of  fifth 
segment,  and  a  large  irregular  contained 
body  (mostly  in  second  and  third  segments), 
probably  the  alimentary  canal  distended  with 
blood. 

Fig.  4. — Hind  leg,  with  coxa  attached. 

Fig.  5. — Middle  leg. 

Fig.  6.— Front  leg. 

Figs.  2  to  6  are  enlarged  on  the  same  scale. 
Fig.  I  is  still  more  greatly  enlarged.  The 
hair  lines  accompanying  figs,  i  to  3  show  the 
natural  size.  The  drawings  were  all  made 
from  balsam  mounts,  and  outlined  with  the 
camera  lucida.  The  scanty  material  in  my 
possession  prevents  the  figuring  at  the 
present  time  of  the  component  pieces  which 
form  the  lancets. 
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Hbraclidbs  crbsphontbs. — On  page  294 
of  the  present  volume  of  Psyche  a  note  is 
made  of  the  capture  of  H,  cresfikontes  in 
Massachusetts,  and  it  is  remarked  that  no 
other  specimen  has  been  known  to  have  been 
'seen  since  1883. 

One  other  specimen  has  certainly  been 
obtained  since  then,  the  late  J^mes  A. 
Wright  having  found  one  at  or  near  Milton, 
Mass.,  during  the  summer  of  1885.  The 
specimen  being  very  fine  was  shown  with  a 
few  other  rare  species  at  the  Natural  History 
store  then  located  at  409  Washington  St., 
Boston. 

The  specimen  was  found,  if  I  recollect 
rightly,  at  early  dusk  in  a  small  clearing  in 
the  woods  not  far  from  the  town,  the  day 
being  very  warm  and  more  or  less  cloudy. 
Not  being  familiar  with  the  species  Mr. 
Wright  sent  it  to  New  York  for  identification, 
and  it  is  now  in  the  collection  of  a  Boston 
entomologist.  Lewis  £.  Hood. 


Ants  breeding  in  and  in.  —  Forel  an- 
nounces (Ann.  soc.  ent.  Belgique,  v.  36  p.  458) 
that  among  ants  of  the  genera  Anergates  and 
Formicoxenus  there  is  no  other  male  than  a 
wingless  ergatoid  form,  such  as  sometimes 
accompanies  the  normal  male  in  other  gen- 
era, and  that  therefore  pairing  must  ahva^'s 
take  place  in  the  ant  hill  itself  between 
brothers  and  sisters;  so  we  have  here  cases 
of  perpetual  consanguineous  reproduction. 
**Among  ordinary  ants  the  winged  J  and  J 
quit  the  nest  in  which  they  were  born,  take 
flight,  and  pair  in  mid  air  with  their  con- 
geners of  other  nests,  permitting  numerous 
crosses.  But  in  the  case  of  the  genera  which 
have  only  an  apterous  male  perpetual  con- 
sanguineous pairing  ensues,  for  in  one  and  the 
same  nest  there  are  found  only  brothers  and 
sisters,  and  these  brothers  and  sisters  can 
only  pair  with  one  another.  The  fact  ap- 
pears absolutely  clear  in  the  genus  Anergates, 
where  one  finds  in  each  ant  hill  only  a  single 
fecundated  female,  the  mother  founder  of  the 
colony." 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   BNTOMOLOGICAL   CLUB. 

II  November,  1892.— The  173d  meeting  was 
held  at  156  Brattle  Street.  Mr.  S.  Henshaw 
was  chosen  chairman. 

Mr.  Harrison  G.  Dyar  of  Roxbury  was 
elected  an  active  member. 

Mr.  S.  H.  Scudder  exhibited  the  series  of 
Phasmtdae  in  his  collection  arranged  after 
the  system  introduced  by  Stal,  and  showed 
that  the  species  found  in  our  country  were 
more  numerous  than  had  been  supposed, 
including  at  least  four  species  of  Diaphero- 
mera,  one  of  Sermyle,  two  of  Bacunculus, 
one  or  possibly  two  of  Anisomorpha  and  two 
of  Bacillus.  The  last  was  the  most  interest- 
ing, as  the  genus  has  not  hitherto  been 
recognized  in  the  new  world  and  all  the  other 
genera  are  distinctively  American.  One  of 
the  species,  which  he  proposed  to  call  B. 
coloradus,  was  found  in  Colorado  at  a  height 
of  about  5500',  and  had  the  metathorax  very 
much  shorter  than  the  mesothorax,  their 
median  carina  much  more  pronounced  than 
the  laterodorsal  carinae,  and  with  scarcely  a 
trace  of  granulation,  except  very  feebly  in 
the  front  portion  of  the  mesothorax,  besides 
a  unicolorous  head.  The  other  species  occurs 
in  Arizona  and  extends  south  into  Mexico; 
it  has  the  metathorax  but  little  shorter  than 
the  mesothorax,  both  median  and  latero- 
dorsal carinae  pronounced,  the  whole  body 
sparsely  and  finely  granulate  and  the  head 
longitudinally  striped ;  he  proposed  for  it  the 
name  B.  carinatus.  In  both  the  antennae 
beyond  the  second  joint  are  multiarticulate, 
but  the  joints,  which  are  transverse,  so  nearly 
connate  as  to  be  difiicult  to  distinguish. 
Only  females  are  known. 

Mr.  S.  Henshaw  showed  a  specimen  of 
Antkrenus  scropkulariae  taken  at  Cambridge, 
Mass.,  in  1869,  and  one  of  Aramigus  fulleri 
from  the  same  localitv  taken  in  1868;  these 
dates  are  earlier  than  any  hitherto  recorded. 
Both  specimens  are  from  the  collection  of  the 
late  Mr.  Edward  Burgess. 
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DESCRIPTIONS    OF    NEW    SPECIES    AND  GENERA  OF    WEST 

AFRICAN  LEPIDOPTERA. 


BY   W.  J.    HOLLAND,    PH.    D.,  PITTSBURGH,  PENN. 


The  species  described  in  the  follow- 
ing paper  are  all  from  the  Valley  of 
the  Ogov4  River  except  when  otherwise 
indicated.  The  types  are  in  my  collec- 
tion. 

AGARISTIDAE. 

Phasis,  Walk. 

I.  P,  (/)  astrapeusy  sp.  nov.  $,  The 
palpi  are  pale  brown  beneath  and  black 
above.  The  pectus  is  broadly  orange,  and 
the  front  legs  are  narrowly  edged  with  the 
same  color.  The  rest  of  the  body  above  and 
below  is  black,  except  that  the  eyes  on  the 
inner  margin  are  narrowly  edged  with  white. 
The  wings  above  are  velvety  black,  the 
anteriors  crossed  beyond  the  cell  by  a  moder- 
ately broad  and  even  band  of  sulphur  yellow^ 
which  does  not  reach  the  costa,  and  termin- 
ates abruptly  before  the  outer  angle ;  the 
posteriors  have  a  broad  tapering  band  of  the 
same  color  running  from  the  base  and  ter. 
minuting  before  the  inner  angle.  This  band 
which  does  not  touch  the  costa,  has  its  outer 
margin  convex  and  its  inner  margin  straight. 
The  markings  of  the  wings  are  upon  the 
under  side  as  upon  the  upper,  and  in  addition 
there  is  a  quadrate  whitish  spot  at  the  end, 
and  a  yellow  ray  at  the  base,  of  the  cell  of 
the  primaries,  and  a  yellow  basal  ray  is  found 
upon  the  costa  of  both  wings.  Expanse,  53 
mm. 

? .  The  female  does  not  differ  from  the 
male  except  that  the  wings  are  broader  and 
the  antennae  are  not  swollen  before  the  end, 
but  filiform. 

I  refer  this  species  with  a  shade  of  doubt 
to  the  genus  Phasis,  though  in  its  structure, 


60  far  as  ascertainable  without  dissection, 
and  in  its  markings  upon  the  upper  side,  it 
nearly  resembles  P»  tribunoy  Hiibner,  from 
the  Antilles. 

Aegocera,  Latr. 

2.  A,  GladiatortQi  sp.  nov.  $ ,  Palpi  brown, 
front  light  orange,  collar  and  upper  sides  of 
thorax  maroon,  traversed  bv  a  median  band 
of  pale  orange.  The  pectus  and  the  abdomen 
orange,  with  a  median  line  of  maroon  upon 
the  upper  side  of  the  abdomen.  The  fore- 
wings  upon  the  upper  side  are  rich  maroon. 
From  the  base  to  the  middle  of  the  wing  just 
below  the  cell  is  a  horizontal  sword-shaped 
band  of  pearly  white  and  a  broad  subapical 
transverse  band  of  the  same  color  not  quite 
reaching  the  costa  and  tapering  oflf  before 
reaching  the  outer  angle.  A  faint  V-shaped 
mark  appears  upon  the  dark  ground  of  the 
wing  near  the  costa  just  before  the  subapical 
white  band  and  there  is  also  a  faint  submar- 
ginal  line  of  the  same  color.  The  upper  side 
of  the  posteriors  is  pale  orange  broadly 
margined  with  brown,  the  margin  widest 
near  the  outer  angle.  The  bolder  markings 
of  the  upper  side  are  reproduced  upon  the 
under  side,  but  paler  and  less  sharply 
defined. 

$.  The  female  does  not  differ  from  the 
male  except  that  she  is  much  larger. 

Expanse  of  wings,  J  35  mm.;  J  45  mm. 

CHALCOSIIDAE. 

Anamoeotes,  Feld. 

3.  A,  tenettmlay  sp.  nov.  $,  Antennae 
brown.  Body  and  legs  red.  Wings  semi- 
translucent,  with  the  costa  of  the  primaries 
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and  the  apical  half  of  both  primaries  and 
secondaries  fuscous. 

9 .    Marked  exactly  as  the  male,  but  larger. 

Expanse  of  wings,  $  28-32  mm. ;  ?  40 
mm. 

A  closely  allied,  if  not  identical,  species  is 
in  the  British  Museum,  unnamed,  from 
Angola. 

^.  A.  leucolena,  sp.  nov.  J.  Antennae 
fuscous  at  extremity,  fulvous  at  base.  Body 
fulvous.  The  wings  are  semi-translucent, 
white,  with  the  primaries  broadly  black  upon 
the  apical  third,  and  the  secondaries  almost 
imperceptibly  touched  with  the  same  color  at 
the  extremities  of  the  nervules. 

9  .     Marked  as  the  male,  but  larger. 

Expanse  of  wings,  $  30-35  mm;  ^  35  mm. 

ZYGAENIDAE. 
Adscita,  Retz. 

5.  A.  chloauge$,  sp.  nov.  $,  Antennae 
long,  terete,  enlarged  before  the  extremity, 
black.  The  front  is  bronze  red.  The  rest  of 
the  body  and  the  legs  are  black  glossed  with 
scales  of  metallic  green.  The  anterior  wings 
upon  the  upper  side  are  very  dark  brown  or 
black,  and  are  glossed  with  patches  of  metal- 
lic green  scales  as  follows  :  a  narrow  linear 
patch  above  the  cell  upon  the  costa,  a  couple 
of  broad  roundish  patches  beyond  the  cell 
near  the  aj*ex,  and  a  somewhat  interrupted 
linear  streak  below  the  cell  above  the  sub- 
median  nervule.  The  secondaries,  which 
are  rounded  at  the  outer  and  inner  angles, 
and  have  the  outer  margin  somewhat  deeply 
excavated  near  the  extremity  of  the  first 
median  nervule  are  translucent,  hyaline, 
except  upon  the  costa  and  outer  margin, 
which  are  heavily  bordered  with  black,  except 
at  the  end  of  the  second  median  nervule, 
where  the  border  is  comparatively  narrow. 
Expanse,  24  mm. 

I  refer  this  species  with  much  doubt  to 
the  genus  Adscita,  Retz.,  (Procris,  Auct.- 
Ino,  Auct.).    It  may  constitute,  as  Mr.  Hutler 


has  suggested  to  me,  the  type  of  a  new  genu8, 
but  until  I  have  sufficient  material  to  make 
dissections,  and  also  to  characterize  the 
female  sex,  I  do  not  feel  justified  in  erecting 
a  genus  for  the  reception  of  this  single 
species. 

POLLANISUS,  Walk. 

6.  P,  obscurissimusy  sp.  nov.  f.  Super- 
ficially scarcely  distinguishable  from  P.  cya- 
nota,  Meyr.  from  Sydney,  N.  S.  Wales. 
The  antennae  are  tipped  with  white  upon  the 
under  side.  The  palpi,  the  tibiae,  and  the 
under  side  of  the  abdomen  are  yellowish 
white.  The  remainder  of  the  body  and  the 
wings,  both  above  and  below,  are  smoky 
brown. 

J  .  Differs  from  the*  male  merely  in  want- 
ing the  strong  pectinations  of  the  antennae, 
and  in  having  less  white  upon  the  lower 
surface  of  the  abdomen.    Expanse,  14-15  mm. 

Syntomis,  Ochs. 

7.  5.  Ogovensis,  sp.  nov.  $ ,  Near  5. 
Natality  Boisd.,  from  which  it  diflfers  in 
having  no  translucent  spot  near  the  base  C)f^^ 
the  primaries,  and  the  transparent  spot  at 
the  base  of  the  secondaries  is  situated  upon 
the  inner  margin  of  the  wing,  and  not  upon 
the  cell  as  in  5.  Natalii.  There  is  further  no 
red  band  upon  the  abdomen  as  in  BoisduvaTs 
species,  and  it  is  also  slightly  smaller  in  size. 
The  color  of  the  body  and  wings  is  black 
glossed  with  shining  green.  The  antennae 
are  tipped  with  white.  There  are  five  trans- 
lucent spots  upon  the  primaries;  a  round  one 
at  the  end  of  the  cell,  another  round  one  near 
the  middle  of  the  inner  margin,  and  three 
forming  a  curved  subapical  series,  the  upper- 
most spot  in  which  is  round,  and  the  two 
lower  ones  are  oblong  and  divergent. 
There  are  two  spots  on  the  secondaries,  a 
round  one  beyond  the  end  of  the  cell  near 
the  outer  margin,  and  a  semi-lunar  spot  upon 
the  inner  margin  at  the  base. 

$ .  The  female  is  marked  as  the  male. 
Expanse,  28  mm. 


January  1893.] 


PSYCHE. 


375 


8.  5.  leugaUa^  sp.  nov.  $,  Very  near  5. 
constricia,  Butl.,  from  which  it  may  be  dis- 
tinguished by  its  smaller  size,  and  the  more 
pointed  apices  of  the  primaries,  which  are 
tipped  with  white.  Otherwise  it  corresponds 
very  nearly  to  Mr.  Butler's  species,  with  the 
type  of  which  I  hjxve  compared  it.  Expanse, 
25  mm. 

9.  *5.  elasson,  sp.  nov.  $,  The  outer 
margin  of  the  primaries  is  strongly  convex, 
and  the  apex  is  rounded.  The  basal  half  of 
the  wing  is  vitreous.  The  outer  half  is  black 
with  a  subapical  series  of  three  large,  simple, 
oval,  vitreous  spots,  the  lower  one  merely 
separated  from  the  hyaline  space  enclosed 
within  the  cell  by  the  discocellular  nervule. 
The  costa  and  the  inner  margin  are  narrowly 
bordered  with  black,  and  the  apex  is  tipped 
with  white.  The  secondaries  have  no  black 
border  upon  the  inner  margin,  but  are 
bordered  upon  the  outer  margin  with  black, 
broadly  at  the  outer  angle  and  then  more 
narrowly,  until  the  region  of  the  submedian 
nerve   where   the  black   border   is    produced 

'irrtvardly  at  its  termination  in  a  strong  den- 
ticulation.  The  body  and  other  appendages 
besides  the  wings  are  dark  brown,  almost 
black,  except  the  tips  of  the  antennae,  the 
front,  the  patagiae,  the  inner  margins  of  the 
femora,  the  tibiae,  the  first  tarsal  joint,  the 
lower  edge  of  the  abdomen,  and  two  bands 
about  the  abdomen,  which  are  all  white. 
Expanse,  21  mm. 

10.  5.  elachista^  sp.  nov.  $.  The  prim- 
aries are  marked  as  those  of  5".  elasson.  The 
secondaries  are  solidly  black  except  near  the 
outer  angle  where  there  is  a  round  trans- 
lucent spot,  and  on  the  inner  margin,  where 
there  is  a  similar  spot.  The  antennae  are 
black.  The  collar,  the  thorax,  and  the  abdo- 
men upon  the  upper  side  are  black.  The 
front,  the  inner  margins  of  the  coxae  and  the 
tibiae,  the  under  side  of  the  abdomen,  except 
the  last  four  segments,  and  two  annular 
bands   surrounding    the   abdomen,    one  just 


after  the  thorax,  and   the  other  on   the   fifth 
segment  from  its  extremity,  are  all  white. 

9 .  The  female  only  differs  from  the  male 
in  being  larger  in  size,  and  having  the  prim- 
aries more  rounded  at  the  apex.  Expanse, 
f   18  mm;   ?  20  mm. 

11.  .S.  miserabi'it'sj  sp.  nov.  (^.  Marked 
in  all  respects  as  .S.  elasson,  except  that  the 
secondaries  have  the  entire  margin  sur- 
rounded with  a  narrow  black  band,  and  the 
primaries  are  not  tipped  with  white  at  the 
apex,  as  in  that  species,  and  the  subapical 
spot  is  divided  into  two  by  the  first  subcostal 
nervule.     Expanse,  23  mm. 

12.  *S.  puncticincta,  sp.  nov.  ?.  The 
wings  are  marked  as  in  the  preceding  species, 
having  the  uppermost  spot  of  the  subapical 
series  divided  into  two,  and  the  lowermost 
spot  of  the  three  simply  separated  from  the 
hyaline  space  of  the  cell  by  the  discocellular 
nervule.  The  abdomen  has  the  segments 
except  the  last  four  edged  with  white  upon 
the  under  surface.  Upon  the  fifth  and  sixth 
segments,  reckoning  from  the  extremity  of 
the  body,  there  are  small  lateral  white  spots, 
and  upon  the  segment  next  to  the  thorax 
there  are  two  similar  spots,  one  on  each  side, 
and  a  third  one  above  upon  the  middle  line 
of  the  abdomen.  The  anal  extremity  is 
tipped  with  orange  hairs.   Expanse,  25  mm. 

13.  5.  leimacis,  sp.  nov.  $,  The  wings 
are  narrow  and  produced,  and  the  hyaline 
spaces  which  are  arranged  as  in  the  preced- 
ing species  are  compressed  and  linear.  The 
last  spot  of  the  subapical  series  is  separated 
from  the  hyaline  space  in  the  cell  by  a  mod- 
erately broad  band  of  black  scales.  The 
color  of  the  wings  is  bluish  hyaline  with 
black  markings.  The  apex  of  the  primary  is 
not  tipped  with  white.  The  antennae  are 
white  at  the  ends,  as  is  also  the  front.  The 
pectus  is  pale  yellow,  and  so  also  the  lower 
side  of  the  abdomen.  The  patagiae,  the 
inner  edge  of  the  coxae  and  tibiae,  the  sides 
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before  the  anal  extremity,  and  the  anal  tuft 
are  bright  orange.  The  remainder  of  the 
body  and  its  ambulatory  appendages  are  deep 
black.  The  abdomen  of  the  male  is  greatly 
compressed  after  the  thorax  as  far  as  the  fifth 
segment  from  the  end,  where  it  is  suddenly 
enlarged. 

$.  The  female  is  marked  much  as  the 
male,  but  the  wings  are  broader  and  the  body 
is  stout.  The  entire  head  and  collar  are 
orange,  and  there  is  an  orange  annular  band 
surrounding  the  abdomen  on  the  fifth  seg- 
ment from  the  end.  Expanse,  $  and  ?  23 
mm. 

Described  from  a  pair  taken  in  coitu  Feb. 
20th,  1888. 

14.  5.  Goodii^h^.  nov.  $.  The  wings  are 
pointed  at  the  apex  of  the  primaries,  and  the 
outer  margin  of  the  primaries  is  only  very 
slightly  convex.  The  outer  two-thirds  of  the 
primaries  is  heavily  velvety  black,  marked 
by  two  moderately  large  hyaline  spots,  of 
which  the  uppermost,  situated  near  the  costa, 
about  one-third  of  the  distance  from  the 
apex  is  triangular,  and  the  lower,  which  is 
suboval,  is  bisected  by  the  second  median 
nervule.  The  black  area  of  the  outer  part 
of  the  wing  is  separated  from  the  basal  third, 
which  is  vitreous,  by  a  liiitf  running  from 
thecostii  perpendicularly  to  the  inner  margin 
near  the  middle.  The  inner  margin  of  the 
clear  space  at  the  base  of  the  primaries  is 
narrowly  bordered  with  black.  The  seconda- 
ries are  heavily  bordered  with  black  at  the 
outer  angle  and  along  the  outer  margin  and 
very  narrowly  bordered  with  the  same  color 
along  the  inner  margin.  The  marginal  band 
is  produced  inwardly  at  the  extremity  of  the 
first  median  nervule.  The  antennae  are 
tipped  with  white.  All  of  the  remainder  of 
the  body  and  its  appendages  are  black  glossed 
with  bluish  green,  except  the  inner  margins 
of  the  coxae  and  tibiae,  and  the  edges  of  the 
ventral  segments  upon  the  lower  side,  which 
are  margined  with  white.    Expanse,  25  mm. 

15.  S.  reutlingeri,  sp.  nov.      ?.  Allied  to 


the  preceding  species.  It  differs  from  it  in 
that  the  broad  black  area  covering  the  outer 
two-thirds  of  the  wing  is  defined  inwardly  by 
a  line  running  from  the  costa  diagonally  to 
the  outer  angle,  and  not  perpendicularly  to 
the  middle  of  the  inner  margin  as  in  .S. 
Goodii,  Furthermore  the  hyaline  spots  of 
the  apical  region  are  niuch  larger  and  the 
upper  triangular  spot  is  bisected  by  the  first 
subcostal  nervule,  so  that  by  reason  of  the 
bisection  of  the  lower  spot  by  the  second 
median  nervule,  there  is  produced  the  ap- 
pearance of  four  spots  in  this  part  of  the 
wing.  The  secondaries  are  very  narrowly 
and  evenly  margined  with  black.  The  front 
is  white.  The  entire  body,  the  antennae  and 
the  legs,  are  uniformly  dull  black,  without 
any  lighter  markings.   Expanse,  27  mm. 

16.  5.  leucerythra^  sp.  nov.  ? .  The  an- 
terior wings  are  strongly  convex  on  the  ex- 
terior margin,  and  rounded  at  the  apex. 
Upper  side.  The  prevalent  color  of  the 
anterior  wings,  the  thorax,  and  the  abdomen 
is  orange-rufous.  The  front,  the  posterior 
wings,  and  a  band  behind  the  thorax  are 
paler  yellowish  red.  Both  the  primaries  and 
secondaries  are  very  narrowly  and  evenly 
mar«:fined  with  light  brown.  The  anterior 
wings  are  marked  by  five  hyaline  spots,  bor- 
dered externally  bv  lij'ht  brown.  Thev  are 
as  follows:  Three,  forming  a  transverse, 
curved,  median  series,  the  uppermost  spot  in 
which  is  quadrate,  and  lies  at  the  end  of  the 
cell,  the  second  subtriangular,  and  situ- 
ated below  the  cell  before  the  origin  of  the 
first  median  nervule,  and  the  third  oval 
and  lying  between  the  submedian  nerve  and 
the  first  median  nervule;  a  subtriangular 
spot  situated  near  the  costa,  one-third  of  the 
distance  from  the  apex  to  the  base,  bisected 
by  the  first  subcostal  nervule;  and  a  large 
oval  spot  situated  near  the  middle  of  the 
outer  margin,  and  bisected  by  the  second 
median  nervule.  The  posterior  wings  are 
immaculate.  Under  side.  The  basal  third  of 
the  primaries  and   the  entire  surface  of  the 
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ON   THE   SPECIES  OF    THE    GENUS   MIRAX  FOUND    IN   NORTH 

AMERICA. 

BY    WM.    H.    ASHMEAD,    WASHINGTON,     D.    C. 


No  species  in  the  genus  Mirax  is 
yet  described  from  the  United  States, 
although  in  Insect  Life,  v.  3,  p.  15, 
I  have  indicated  three  species  in  Ms. 
reared  by  Dr.  Riley  at  the  Department 
of  Agriculture. 

In  Europe,  only  a  single  species  ap- 
pears to  be  known,  viz.,  Mirax  spar  Hi 
Haliday,  the  type  of  the  genus,  para- 
sitic on  Nepticula  septembrella  Stain- 
ton,  a  Tineid  found  mining  the  leaves 
of  St.  John's  Wort,  Hypericum  perfol- 
latum. 

The  habits  of  our  species  conform  to 
the  European  species,  in  that  tljey  are 
parasitic  on  the  Tineina. 


Mirax  Haliday. 

^*  Maxillary  palpi  4-,  labial  3-jointed. 
Antennae  14-jointed.  Eyes  somewhat 
villose.  Abdomen  showing  7  segments 
above,  6  beneath,  smooth,  shining. 
Radius  of  the  fore  wing  hardly  in- 
choate, springing  from  the  same  point 
in  the  stigma  as  the  ist  intercubital ; 
two  cubital  areolets,  the  2nd  imperfectly 
separated  from  the  radial.  Terebra  sub- 
exserted." — Marshall. 

Our  species  may  be  synoptically  rep- 
resented as  follows : — 


•Species  black,  base  of  abdomen  pale. 
Scutellum  polished. 

Three  basal  abdominal  segments  «pale ;   second  flagellar  joint  about  as 
long  as  the  first. 

Stigma   brownish-yellow ;    legs  yellowish   sometimes    tinged   with 
fuscous,  the  articulations  pale ;  first  submarginal  and  first  discoidal 
cells  confluent.         ......         Af.  aspidiscae. 

Stigma   fuscous;    legs    brownish-yellow,    the    tarsi    fuscous;    first 
submarginal  and  first  discoidal  cells  distinctly  separated. 

M.  minuta. 

Scutellum  finely  punctate. 

Stigma  pale  brownish  ;  hind  tarsi  fuscous;  first  submarginal  and  first 
discoidal  cells  not  entirely  separated. 

Antennae  longer  than  body,  the  7  terminal  joints  2J  times  as 

long  as  thick M.  lithocolletidis. 

Antennae   longer  than   body,  the  joints  after  the  3rd  4  times 
as  long  as  thick  ;  all  femora  and  the  hind  tibiae  and  tarsi  tinged 

with  fuscous J/,  grapholithae. 

Wholly  brownish-yellow,  all  tarsi  fuscous.         ....         M,  pallida. 
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1.  M,  aspidiscae  sp.  n.  $  $. — Length  1.3 
to  1.5  mm.  Black,  shining,  but  microscopi- 
cally punctulate,  pubescent;  two  basal  joints 
of  antennae  and  sometimes  base  of  the  third 
and  legs  brownish-yellow;  sometimes  more 
or  less  of  the  femora,  especially  toward  base, 
posterior  tibiae  and  tarsi  fuscous  or  dusky  in 
female;  abdomen,  in  female  with  three  basal 
segments  pule,  in  male  with  only  two,  oval, 
black  or  brown-black.  Antennae  i4-jointed, 
as  long  as  the  body,  the  flagellar  joints  very 
gradually  subequal  after  the  second,  the  first 
and  second  the  longest,  about  equal.  Thorax 
without  furrows,  the  scutellum  polished,  the 
metanotum  with  a  median  carina.  Wings 
hyaline,  the  stigma  and  nervures  pale  brown- 
ish yellow,  the  first  submarginal  and  first 
discoidal  cells  confluent. 

Hab. — United  States. 

Types  in  National  museum  and  Coll. 
Ashmead. 

This  species  seems  to  be  a  common 
parasite  on  Aspidisca  splendoriferella 
Clem.,  a  small  case  bearing  Tineid  on 
apple.  Those  in  the  National  museum 
were  reared  in  1S79,  and  the  same  is 
figured  in  Prof.  Comstock's  Report  for 
the  same  year,  pi.  2,  fig.  2,  h.  My 
specimens  were  reared  from  this  Tineid 
in  1888. 

2.  M.  minuta  sp.  n.  $. — Length  i  mm. 
Black,  shining,  faintly  pubescent ;  flagellum 
brown  black,  slightly  incrassated  toward  the 
tip,  the  7  terminal  joints  short,  scarcely  twice 
as  long  as  thick;  scape,  pedicel,  three  basal 
abdominal  segments  and  the  legs,  including 
all  the  coxae,  yellow ;  tarsi  fuscous. 

Wings  hyaline,  the  stigma  fuscous,  other- 
wise the  renation  pale  yellow;  the  first  sub- 
marginal  and  first  discoidal  cells  distinctly 
separated. 

Hab. — Jacksonville,  Florida. 


Types  in  Coll.  Ashmead. 

Comes  closest  to  M,  aspidiscae^  but 
its  smaller  size  and  the  distinctly  sepa- 
rated 6rst  submarginal  and  first  dis- 
coidal cells  readily  distinguish  the 
species. 

3.  M.  litkocolletidi»%^.Ti.  J  J. — Length 
1.5  to  1.6  mm.  The  head  and  thorax  feebly 
rugose  or  punctulate,  subopaque.  Antennae 
filiform,  14-jointed,  longer  than  the  body, 
pubescent ;  scape  beneath  and  pedicel  at  apex 
and  beneath,  yellowish;  flagellum  black  or 
brown  black,  the  joints  to  the  last  subequal, 
the  last  longer  than  the  preceding;  metano- 
tum with  a  grooved  line  at  the  middle;  face, 
basal  half  of  abdomen  and  legs  yellow  or 
brownish  yellow ;  hind  tarsi  fuscous.  Winga 
hyaline,  the  costa  and  stigma  fuscous,  the 
other  nervures  yellowish ;  the  first  submar^ 
ginal  and  the  first  discoidal  cells  not  entirely 
separated.  The  first  and  second  abdominal 
segments  have  a  central  longitudinal  carina 
or  fold. 

In  the   male,  the   head,  thorax  and  apical 
half  of  abdomen  are  fuscous,  while  the  orbits  ^ 
(broadly),  lower  part  of  cheeks,   the  face, 
basal   half    of  abdomen,   and   the   legs  are 
yellow. 

Hab. — Washington,  D.  C.  and  Jack 
sonville,  Florida. 

Types  in  National  museum  and  ColL 
Ashmead. 

The  single  specimen  in  the  National 
museum  was  reared  from  a  Leaf-miner 
on  locust,  Lithocolletis  ornatella 
Chambers. 

4.  M.  grapholitha€  sp.  n.  $,  —  Length 
1.5  mm.  Head  and  thorax  black,  shining, 
although  finely  punctate  and  sparsely  seri- 
ceous. Abdomen  brownish-piceous,  blackish 
towards  apex,  pale  yellowish  towards  base; 
legs  pale  brown,  the  femora  towards  base  and 
hind    tibiae    and     tarsi,    dusky   or    fuscous. 
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Head  transverse,  very  little  broader  than  the 
thorax,  the  occiput  emarginate  at  middle,  the 
cheeks  margined;  face  below  the  antennae, 
prominently  convex,  shining,  with  sparse 
whitish  hairs;  clypeus  separated,  subconvex; 
mandibles  piceous ;  palpi  brown,  the  maxil- 
laries  very  long.  Antennae  14-jointed,  longer 
than  the  body,  setaceous,  brown,  the  scape 
and  pedicel  yellowish  ;  scape  not  quite  twice  as 
long  as  the  pedicel;  flagellum  slender,  cylin- 
drical, the  joints  very  slightly  subequal,  afler 
the  3rd  about  4  times  as  long  as  thick.  Meta- 
notum  with  a  median  sulcus  bounded  by 
carinae.  Wings  hyaline,  the  stigma  and 
nervures  pale  brown. 

Hab. — Washington,  D.  C. 

Type  in  National  museum. 

The  single  Z  specimen  was  reared 
May  3,  1 88 1,  from  Grapholitha prunt" 
vora  Walsh. 


5.  M,  pallida  sp.  n.  $  • — Length  2  mm. 
Brownish-yellow,  minutely  closely  punctu- 
late.  Antennae  i4-jointed,  fuscous  toward  tips, 
flagellar  joints  i  and  2  about  equal,  as  long 
as  the  two  last  joints  united,  joints  3  and  4 
about  the  length  of  the  2rid,  those  beyond 
gradually  become  shorter,  subequal.  Eyes 
brown,  subpubescent.  Mesopleurae  smooth. 
Metanotiun  with  a  distinct  rfiedian  carina. 
Wings  hyaline,  the  stigma  and  nervures 
brownish  yellow.  Abdomen  oval,  as  long  as 
the  thorax,  the  first  segment  with  a  narrow 
linear  shield,  the  membranaceous  margins 
broad ;  ovipositor  as  long  as  the  basal  tarsal 
joint  in  hind  legs.  All  tarsi  more  or  less 
fuscous. 

Hab. — ^Jacksonville,  Florida. 
Type  in  Coll.  Ashmead. 
The  large  size  and  pale  color  readily 
distinguish  the  species. 


NOTES   ON  THE   LARVAL  STAGES   OF   ARCTIA  BLAKEI    Grotk. 


BY    HARRISON    G.    DYAR,    BOSTON.     MASS. 


EupRBPiA  (Cymbalophora)  blakbi  Grote. 

1863 — Grote,  Proc.  ent.  soc.  Phil.,  iii,  523. 
Arctia. 

1874 — Stretch,  Zyg,  Bomb.  N.  A.,  224. 

1892 — Kirby,  Cat.  Lep.  Het.,  i,  267.  Apan^ 
tests. 

superba  Stretch. 

1874 — Stretch,  Zy%,  Bomb.  N.  A.,  227. 

geneura  Strecker. 

1878 — Strecker,  Proc.  Dav.  acad.  sci.,  ii, 
270. 

1884 — French,  Papilio,  iv,  158. 

1889 — French,  Can.  ent.,  xxi,  162. 

incorrupta  Hy.  Edwards. 

1881 — Hy.  Edw.,  Papilio,  i,  38. 

skastaensis  Behrens. 

1889 — French,  Can.  ent.,  pp.  35  and  162. 

var*  nevadensis  Grote  and  Robinson. 

1866 — Grt.  and  Robs.,  Proc.  ent.  soc.  Phil., 
vi,  i.     Arctia. 


1886 — Grote,  Can.  ent.,  xviii,  109. 

1892— Kirby,  Cat.  lep.  Het.,  i,  268.  Afan- 
tesis, 

bekrii  SiTtich, 

1872 — Stretch,  Zyg,  Bomb.,  N.  A.,  75. 

var,  suLPHURiCA  Neumoegen. 

1885 — Neum.,  Ent.  amer.,  i,  93. 

elongata  Stretch. 

1885 — Stretch,  Ent.  Amer.,  i,  105. 

1892 — Kirby,  Cat.  lep.  Het.  i,  270. 

Qckracea  ||  Neum. 

1883 — Neum.,  Papilio,  iii,  151. 

In  Kirby*8  catalogue  the  American  species, 
formerly  referred  to  Arctia,  are  distributed 
irregularly  under  three  generic  names.  As 
the  species  do  not  seem  to  be  separable  gen- 
erically,  I  adopt  the  oldest  name  for  the 
genus,  yiz.  Euprepia  Ochs.  (1810),  under 
which  name  are  found  B.  pudica  Esp.  and 
B,fasciata  Esp.  Arctia  Schrank  is  restricted 
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to  A,  villica  Linn,  and  A^  bieti  Oberthur, 
while  the  species  formerly  referred  to  Eu- 
prepia*  viz.  E.  caja  Linn,  and  allies,  are 
referred  to  Hypercompa  Htibn.  (Tentamen, 
1805?)  which  is  the  same  as  Zoote  HUbn. 
(Verz.,  1822?).  The  generic  names  of  the 
catalogue  may  be  used  as  subgeneric  or 
group  names ;  but  the  species  must  be  better 
assorted  than'  has  been  done.  Apantesis 
Walker  must  be  restricted  to  A,  mats  and 
d€corata;  Callarctia  Packard  will  stand  for 
the  species  with  the  veins  lined  with  pale 
scales,  while  the  name  Cymbalophora  Ramb. 
can  be  used  for  the  American  allies  of  E. 
pudica  Esper,  of  which  the  present  species, 
E,  blakei Gvt,i  is  one. 

The  following  notes  were  made  on  the 
larvae : — 

Egg- — Sub-conoidal,  flat  at  base,  perfectly 
smooth  even  under  the  microscope;  shining 
pale  yellow;  diameter  0.8  mm.  The  shell  is 
transparent,  so  that  the  little  larva  can  be 
plainly  seen  within.  The  eggs  are  laid  un- 
attached, so  that  they  readily  roll  about. 

First  stage. — Head  slightly  bilobed,  black 
and  shining,  paler  around  the  mouth ;  width 
0.4  mm.  Body  normal,  whitish,  the  cervical 
shield  black ;  hairs  evident,  single  from  the 
concolorous  warts,  black.  Later  the  warts 
become  black,  large  and  distinct. 

Second  stage. —  Head  bilobed,  shining  light 
brown,  blackish  at  vertices  of  lobes  and 
around  mouth;  eyes  black;  width  0.6  mm. 
Body  very  pale  brown,  with  an  obscure, 
slightly  whitish,  dorsal  line;  warts  large  with 
many  long,  spreading,  blackish  hairs;  cer- 
vical shield  and  warts  black.  There  is  the 
appearance  of  a  subdorsal  line,  caused  by  the 
contrast  of  the  pale  ground  color  with  the 
warts  of  rows  2  and  3. 

Third  stage. — Head  bilobed,  shining  pale 
brown,  black  in  front  centrally  and  on  vertex; 
ocelli  large,  black;  width  0.8  mm.  Body 
brown,  with  a  rather  broad  whitish  dorsal 
line;  warts  very  large,  black,  with  abundant 
long,  spreading,  black  hairs,  especially  long 
posteriorly  and  supplemented  by  a  few  very 


long  white  hairs,  arising  from  joints  12  and 
13.  Cervical  shield  shining  blackish  brown  ; 
thoracic  feet  black.  The  larvae  are  very 
active  in  running  to  hide  beneath  leaves, 
etc.,  if  disturbed. 

Fourth  stage. — As  before;  width  of  head 
I.I  mm.  The  dorsal  line  is  straight  and 
even,  well  defined,  nearly  white.  The  body 
is  a  little  mottled  on  the  sides,  dark,  nearljr 
black  on  the  back. 

Fifth  stage. — Width  of  head  1.5  mm.  Body, 
warts  and  hair  all  black  except  a  narrow  and 
rather  faint  reddish  dorsal  line,  broken  in 
the  segmental  incisures.  Hair  bristly,  stiflf 
and  barbed,  of  irregular  length.  The  body 
is  pale  ventrally  and  in  the  incisures;  thoracic 
feet  black,  the  abdominal  ones  pale.  A  few 
very  long  white  hairs  as  before. 

Sixth  stage.* — Head  shining  pale  brown, 
black  all  over  the  vertices  of  the  lobes  and  in 
front  on  each  side  of  the  central  suture  and 
around  the  ocelli ;  antennae  and  mouth  pale 
brown;  width  1.75  mm.  Body  black  above, 
blackish  brown  below,  mottled  with  paler, 
with  an  obscure  reddish  brown  dorsal  band ; 
warts  deep  black,  tuberculate;  hair  short, 
but  dense,  bristly  and  barbed,  deep  black 
except  from  wart  6  where  it  is  whitish.  A 
few  (about  four)  very  long  white  hairs  aris- 
ing from  joints  12  and  13,  directed  posteriorly. 
Later  the  body  becomes  entirely  deep  black 
above  with  no  dorsal  line;  the  subventral 
hair  is  reddish. 

Eggs  received    from    Mr.  J.    B.    Lembert, 
Yosemite,  California. 

As  the  accurate  determination  of  species  of 
Euprepia  is  difficult  and  attended  with 
chances  of  error,  I  append  a  description  of 
the  moth  from  which  these  eggs  were  ob- 
tained. 


*Xot  the  normal  sixth  stage,  as  the  width  of  head 
should  have  been  2.2  mm.  The  larvae  were  hred  under 
disadvantageous  circumstances,  being  carried  from 
Portland,  Or.  to  Plattsburgh,  N.  Y.,  where  they 
finally  died  from  the  effects  of  the  hot  weather  and 
confinement.  The  stage  above  described  is  an  inter> 
polated  one  and  not  the  normal  last  stage.  The  species 
probably  has  but  six  stages  naturally. 
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$ .  Head  and  thorax  above  yellowish 
salmon  color  with  the  usual  black  marks; 
abdomen  deep  ocher  yellow  with  a  dorsal  and 
lateral  row  of  confluent  black  spots ;  below, 
the  thorax,  abdomen  and  legs  are  entirely 
black.  Fore  wings  deep  black  with  salmon 
colored  bands,  each  narrowly  bordered  with 
yellowish  on  both  sides.  Basal  half  line 
absent,  represented  on  one  wing  by  a  few 
scales  on  the  costa;  trans. -ant.  line  reaching 
from  costa  to  internal  margin,  rather  narrow, 
dilated  at  both  ends ;  median  band  reaching 
from  costa  to  just  below  the  longitudinal  sub- 
median  band,  ending  in  a  point;  trans.-post. 
line  slightly  angulated,  reaching  only  to  the 
submedian  band ;  terminal  angular  band 
(W-mark)  normal,  joining  the  trans. -post, 
band  at  about  its  middle;  fringe  and  internal 
margin  narrowly  salmon  color.  Hind  wings 
scarlet  (**flame  scarlet,"  Ridgway,  plate  vii, 
fig.  14)  with  a  narrow  uneven  outer  black 
border,  obsolete  before  internal  angle ;  three 


submarginal  rounded-triangular  spots,  the 
last  one  at  anal  angle;  two  discal  elongate 
spots,  the  inner  one  much  elongate  and  at- 
taining the  costa,  the  outer,  small ;  a  large 
spot  on  the  middle  of  abdominal  margin  and 
a  small  one  at  base.  All  the  black  marks 
narrowly  bordered  with  yellowish.  Fringe 
narrowly  yellowish  salmon.  Below,  the  col- 
ored parts  of  both  wings  are  orange  (Ridg- 
way, PI.  vi,  f.  3)  with  the  black  parts  as 
above.  Expanse  42  mm.  The  moth  here 
described  differs  from  all  those  referred  to  in 
the  synonymy  given  above  in  the  absence  of 
the  basal  half  line,  and  I  propose  for  it  the 
varietal  n^ntxt  perpicta. 

The  character,  though  slight,  is  usually  of 
such  diagnostic  value  in  the  case  oi  E.  blakei 
that  its  absence  in  this  form  seenis  to  warrant 
the  different  designation.  Prof.  French  has 
described  some  moths  of  this  form  as  Arctic 
geneura  Strk.  (Can.  ent.,  xxi,  162). 


A  Monograph  of  the  North  American 
*fACHiNiDAE. —  Prof.  C.  H.  Tyler  Townsend 
is  at  present  engaged  on  the  preparation  of 
Part  I  of  a  monograph  of  the  North  American 
Tachinidae,  which  he  hopes  to  have  ready 
for  publication  in  about  two  months  from 
this  date.  The  part  will  embrace  the  Phasii- 
dae,  Gymnosomatidae,  Ocypteridae,  and 
Phaniidae.  Any  persons  having  material 
in  any  of  these  groups  will  confer  a  favor  by 
sending  it  to  Mr.  Townsend,  who  will  return 
it  fully  determined.  The  monograph  will 
aim  to  represent  the  entire  fauna  of  North 
America  north  of  the  Isthmus  of  Panama, 
including  the  West  Indian  forms.  Subse- 
quent parts  will  follow  in  the  course  of  time. 
Mr.  Townsend  has  been  engaged  on  this 
work  for  some  years  and  has  already  a  large 
amount  of  material  on  hand,  but  he  is  de- 
sirous of  examining  all  possible  specimens  of 
the  above  groups,  from  within  the  limits 
stated,  before  sending  the  manuscript  of  part 
I  to  the  printer. 


Entomological  Notes. — Miall  and  Ham- 
mond have  just  printed  a  paper  in  the  Tran- 
sactions of  the  Linnean  societv  of  London 
on  the  development  of  the  head  in  Chirono- 
mus,  which  will  be  found  interesting  from  its 
representing  a  type  intermediate  between  the 
apparently  widely  different  types  of  Corethra 
and  Musca,  hitherto  the  best  known.  A 
great  part  of  the  head  of  the  imago  arises 
from  paired  invaginations  extending  far  into 
the  larval  thorax. 

A  feast  of  Chionobas  is  offered  in  the  new 
Part  of  Edward's  Butterflies  of  North  Amer- 
ica, for  it  is  devoted  entirely  to  four  species 
of  that  genus,  of  which  the  transformations  of 
two,  C.jutta  and  C.  bruceiy  are  described  in 
detail  and  figured  profusely  with  exquisite 
skill,  admirably  bringing  out  their  distinctive 
features.  Considering  the  home  of  these 
insects,  one  cannot  too  strongly  commend 
the  perseverance  which  has  culminated  in 
such  a  series  of  plates  as  these.  The  text, 
too,  is  full  and  interesting,  indicating  curious 
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differences  of  behavior  of  the  same  insect  in 
different  places.  Altogether  this  genus  of 
butterflies  is  one  of  the  most  perplexing  and 
interesting,  so  far  as  life-histories  go. 

Dalla  Torre's  projected  Catalogus  Hjmen- 
opterorum  in  ten  volumes  has  begun  publi- 
cation, the  sixth  volume  dealing  with  the 
Chrysididae  having  just  been  issued. 

An  ^^%  of  an  unknown  Reduviid  from 
Brazil,  with  a  cap  of  most  extraordinarily 
complicated  structure,  is  described  and  Ggured 
bj  Sharp  in  the  November  Transactions  of 
the  Entomological  society  of  London. 

Bauer  and  Raspe  of  Nuremberg  announce 
the  early  publication  of  Vol.  4ofKeyserling's 
Die  Spinnen  Amerikas  containing  the  Epei- 
ridae,  edited  by  Dr.  George  Marx  of  Washing- 
ton. 6i  species  from  the  United  States  are 
included  in  the  work  which  will  be  sold  for 
$i8. 

The  first  part  of  the  second  volume  of  the 
Actes    of  the   Scientific  society    of  Chili   is 


entirely  devoted  (176  pp.)  to  a  paper  by  Ruga 
Borne  on  a  poisonous  spider  of  that  country, 
Latrodictns  formidahilis.  Although  con- 
tributed to  a  French  society,  the  memoir  is 
in  Spanish.    There  are  no  illustrations. 

A  fragment  of  a  proposed  Manual  of  the 
butterflies  of  America  north  of  Mexico,  com' 
prising  the  six  tribes  of  Nymphalinae  which 
are  exclusively  tropical,  is  printed  by  S.  H. 
Scudder  in  the  Proceedings  of  the  American 
academy  of  arts  and  sciences. 

Captain  Casey  has  published  in  the  AnnaU 
of  the  N.  Y.  academy  a  fourth  instalment 
(354  PP*)  o^  ^i*  Coleopterological  notices. 
It  is  almost  entirely  devoted  to  N.  A.  Rhyn- 
chophora,  and  more  than  half  of  it  to  the 
Barini,  in  which  thirty-nine  genera,  eighteen 
of  them  new,  are  recognized. 

The  principal  articles  in  Pysche  are  now 
all  indexed  in  full  in  the  Weekly  review  of 
newspaper  and  periodical  literature,  pub- 
lished weekly  in  Boston. 


The  Butterflies  of  the  Eastern  United  States  and  Canada. 

With  special  reference  to  New  England.     By  Samubl  H.  Scudder. 
Illustrated  with  96  plates  of  Butterflies,  Caterpillars,  Chrysalids,  etc.  (of  which  41  are 
colored)  which  include  about  2,000  Figures  besides  Maps  and  Portraits.     1958  Pages  of  Text. 
Vol.1.     Introduction;  Nymphalidae. 
Vol.  2.     Remaining  Families  of  Butterflies. 
Vol.  3.     Appendix,  Plates  and  Index. 

The  set,  3  vols.,  royal  8vo,  half  levant,  $75.00  net. 

HOUGHTON,  MIFFLIN  &  CO., 

4  Park  St.,  Boston,  Mass. 

RHOPALOCERA, 
Rhopalocera  from  Europe,    New  Grenada,  Sik- 
kim,  Assam,   Pulo    Nias.    British    Guiana,  Congo 
Free  State  and  various   Polynesian  Islands.    Cor- 
respondents will  oblige  by  stating  desiderata.      No 

fost  cards, 

DR.  J.  T.  T.  Reed, 

Ryhope,  Sunderland,  England. 


AD  VER  TISEMENT. 
Undersigned  wishes  to  obt.iin  either  by  exchange 
or  for  cash,  Cicindelidae  and  rare  Carabidae  from 
all  parts  of  tlie  U.  S.     Lists  please  address  to 

A.  LUEiviENS,  '207  E.  15  Street.  N.  Y.  City. 


THE  NE  W  ENGLAND  SPIDERS. 
By  J.   H.   EMERTON. 

In  seven  parts  from  the  Transactions  of  the  Con- 
necticut Academy  of  Arts  and  Sciences  Vols.  VI, 
VII  and  VIII  containing  descriptions  of  340  species 
with  1400  figures. 

Price  for  the  whole  S6.00,  or  either  part  sold 
separately.    Sent  by  mail  on  receipt  of  price. 

J.  H.  ElIKRTON, 

Boston,  M 
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COMMUNAL  COCOONS  AND  THE  MOTHS  WHICH  WEAVE  THEM. 


BY  W.J.  HOLLAND,  PH.D.,  PITTSBURGH,  PENN. 
[Annual  address  of  the  retiring  president  of  the  Cambridge  Entomological  Club,  13  January,  1893.] 


One  of  the  comparatively  recent  dis- 
coveries in  the  field  of  entomological 
investigation  has  been  that  of  the  curi- 
ous habit  possessed  by  certain  lepidop- 
terous  larvae  of  living  in  communities 
and  weaving  for  themselves  a  large 
outer  cocoon,  or  envelope,  in  which 
they  each  subsequently  spin  a  smaller 
cocoon  in  which  they  undergo  trans- 
formation into  the  chrysalid  state,  and 
from  which  they  subsequently  emerge 
as  moths.  Thus  far  this  habit  has  only 
been  observed  in  the  hyponomeutid 
genus  Hyphantidium,  the  genera 
Anaphe,  Walk.,  and  Hypsoides,  Butl. 
(Coenostegia,  Mabille),  which  have 
been  commonly  referred  to  the  Noto- 
dontidae,*  and  the  pyralid  genus  Coeno- 
domus,  Walsingham.  To  this  list  I 
now  have  the  pleasure  of  adding  a  lip- 
arid  moth  from  tropical  West  Africa, 
for  which  I  propose  the  generic  name 
Oecura,  and  whicii  I  shall  specifically 
designate  by  the  name  of  its  discoverer, 
the  earnest  and  talented  explorer,  Rev. 
Dr.  Good,  to  whom  I  have  in  recent 


years  been  indebted  for  many  notable 
acquisitions  to  my  collection.  I  also 
append  the  description  of  two  new 
species  of  Anaphe,  from  the  tropical 
West  Coast  of  Africa,  A.claruy  mihi^ 
and  A,  subsordlda^  mi  hi  (vide  infra). 
The  first  reference  which  I  have  been 
able  to  find  to  the  curious  habit  to  which 
I  have  made  allusion  is  in  an  article  com- 
municated by  Dr.  Ch.  Coquerel  to  the 
Entomological  society  of  France  at  its 
meeting  held  Dec.  13,  1S54,  ^"^  pub- 
lished in  the  Annales  for  the  year  1855.1 
He  alludes  to  tiie  great  cocoons  as  well 
known  objects,  *^On  connaissait  depuis 
longtemps  ces  grandes  poches  de  soie 
qui  garnissent  souvent  toutes  les  branches 
principales  de  plusieurs  arbres  de  Mada- 
gascar appartenant  pour  la  plupart  a 
la  famille  de  L^gumineuses  (^SutriaX 
Madagascar iensis^  Mimosa  Lebbek^ 
etc.)  mais  on  n^avait  jamais  d^crit  les 
insectes  qui   forment  ces  cocons,  avec 


t  Observations  entomologiques  sur  divers  insectes 
recueillis  ^  Madagascar.  5rae  partie.  l^ar  M.  le  Dr* 
Ch.  Coquerel,  Annales  de  la  Soc.  ent.  de  France,  3me 
serie,  vol.  iii ,  p.  539  H  seq. 


♦  Probably  more  correctly  referred  to  the  Liparidae.  |  Intsia  Madagascar iensis.    **SMtria**  is  a  misprint. 
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lesquels  les  Malgaches  tissent  des  ^toffes 
remarquable  par  leur  ^clat  et  leur  soli- 
dity."    He   informs  us  that  the   cater- 
pillars of  Bombyx  {Hypsoides)  Rada- 
ma^  Coq.,  live  after  the  manner  of  the 
common  European  processionaries,  and 
after  having  woven  in  common  an  enor- 
mous pouch  which  is  often  several  feet 
in  length,  each  forms  in  its  interior  an 
individual  cocoon,  and   there  undergoes 
the  final  transformation.      The  species 
described  by  Coquerel  in  this  paper  are 
Hypsoides  Radama^  and   H*   Diego^ 
and  Anaphe  Panda^  Boisd.,  the  latter 
from  Natal,  in  reference  to  which  Mons. 
Coquerel  remarks  that  it  has  the  same 
larval  habits  as  the  two  Mascarene  spe- 
cies, and  that  its  silk  is  employed  in  the 
same  way  by  the  natives  of  the  country 
in  which  it  is  found.     Subsequently,  in 
1863,  Dr.  Coquerel  and  Mons.  A.  Vin- 
son published  another  paper  upon  this 
subject   in   the  Bulletin   de   la   Soci^t6 
d'acclimatation  et  d*histoire  naturelle  de 
la  Reunion,  and  followed  it  in  1866  bv 
a  paper  in  the  Bulletin  of  the  French 
Socidt^  d'acclimatation.  The  last  article 
by   Dr.  Coquerel  which  treats    of  the 
subject  is  contained   in  the  Annales  of 
the  Entomological  society  of  France  for 
1866,  having  been  presented  at  the  meet- 
ing of  the  Society  held  in  July  of  that 
year.     This  article  is  accompanied  by  a 
plate  representing  the  cocoons  and  outer 
cocoon-bag    woven    by    //.    Radama, 
Meanwhile  in    1859  Mr.  A.  W.  Scott 
published   in    the    Proceedings   of  the 
Zoological  society  of  London  a  paper 
in  which  he  described  a  moth  found  in 
New  South  Wales,  which  is  referred  to 


the  Hyponomeutidae,  and  to  which  he 
gave  the   name     Hyphantidium   sert- 
cearium.      The    social    habits   of   the 
larvae  of  this  insect  are  remotely  related 
to  those  of  the  Mascarene  insects  de- 
scribed  by   Coquerel.     The    paper   of 
Mr.   Scott  is  accompanied  by  a  plate 
giving    anatomical   details  of  Hyphan- 
tidium.    For  seventeen  years  after  the 
publication  of  the  last  paper  by  Coq- 
uerel, or  from    1866  to   1883,   nothing 
appears  to  have  been  added  to  the  liter- 
ature of  this  interesting  subject,  though 
Mr.  A.  G.  Butler  in  1877  and  again  in 
1878   described  a    species   of  Anaphe, 
the  former  from  Ambriz,  and  the  latter 
from  Old  Calabar;  and  in-  1882  erected 
the  genus  Hypsoides  for  the  reception 
oiH.  bipars^  a  new  species  from  Mada- 
gascar, strictly  congeneric  with  Bombyx 
Radama^    Coq.,  and   Bombyx  Diego ^ 
Coq.    In  1883  Carl  From holz  published 
an   article    in   the   Berliner    entomolo- 
gische   zeitschrift    (Band    xxvii,  pp.  9 
et  se^.)^  in  which  he  gives  an  interesting 
account  of  the  larval  habits  of  Anaphe 
panda ^    Boisd.,    based    upon    material 
which  had  been  presented  to  the  ento- 
mological  museum    at   Berlin   by    the 
German     savant    and      traveller.     Dr. 
Fischer.     The  paper  is  accompanied  by 
a  plate  upon  which  the    larva  and  the 
cocoon-bag  of  A,  panda  2ire  depicted. 
According  to  the  information  given  by 
Dr.    Fischer  the   natives  of  the  region 
about  sixty  miles  inland  from  Dar-es- 
Salaam,  where  the  cocoons   were    ob- 
tained,   report     that     the     caterpillars 
occupy  the  nest,  which  they  weave  as  a 
common    home,   for   two   years    before 
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emerging  as  moths.  The  nests,  accord- 
ing to  the  same  authority,  are  collected 
by  the  blacks,  and  in  times  of  want  are 
added  to  the  stores  of  the  native  larder. 

The  next  contribution  to  the  litera- 
ture of  the  subject  is  the  masterly 
article  by  Lord  Walsingham  published 
in  the  Transactions  of  the  Linnean 
Society  for  the  year  1885,  founded 
largely  upon  material  coipmunicated  to 
the  writer  by  Col.  J.  H.  Bowker. 
This  article  is  profusely  illustrated,  and 
Walsingham  describes  and  figures  two 
new  species  of  the  genus  Anaphe, 
A,  ififracta  and  A.  carter i.  Accord- 
ing to  information  given  Lord  Walsing- 
ham by  Col.  Bowker,  the  natives  of 
South  Africa  use  the  silk  of  the  cocoon- 
bags  in  cases  of  injury  very  much  as 
oiled  silk  is  used  by  surgeons  in  more 
civilized  lands.  Lord  Walsingham 
followed  his  paper  upon  the  genus 
Anaphe  by  a  paper  published  in  the 
Transactions  of  the  Linnean  Society  for 
1887  upon  Coenodomus  Hockingii^ 
Wis.,  a  curious  pyralid  moth  found  in 
the  Punjab,  which  has  larval  habits 
somewhat  closely  allied  to  those  of  the 
African  genera  Anaphe  and  Hypsoides. 
This  paper  is  accompanied  by  a  most 
excellent  plate,  giving  full  details. 

In  1888  Mr.  H.  Druce  described  in  the 
Proceedings  of  the  Zoological  society  of 
London  a  new  species  of  Anaphe  from 
Gambia,  which  he  names  afler  its  dis- 
coverer, A,  Moloney i,  Mr.  Druce  says 
that  the  cocoon  of  this  species,  which 
had  been  presented  to  him  by  Capt. 
Moloney,  was  * 'almost  the  shape  of  a 
large  pear,  about  five  inches  long,  and 


was  found  hanging  from  the  branch  of  a 
tree  by  a  fine  silken  thread."  He  also 
notes  the  fact  that  he  had  recently  re- 
ceived from  Mr.  A.  Higgins  a  specimen 
of  the  cocoon  of  A*  infracta^  Wis.,  ob- 
tained at  *'Ile  Ife,  about  fifty  miles  in- 
land from  Lagos,  where  they  are  very 
common,  hanging  from  trees."  He  adds 
*'The  natives  eat  the  larvae,  which  are 
of  a  reddish  brown  color ;  they  fry  them 
in  palm-oil.  Mr.  Higgins  informs  me 
that  they  are  of  a  sweetish  taste  when 
cooked.  They  also  make  use  of  the 
silk,  taking  it  from  the  cocoons,  wash- 
ing it,  and  forming  it  into  hanks,  which 
they  sell  in  the  market-places ;  it  is  also 
made  into  rough  cloths  by  the  women." 
The  cocoon  given  to  Mr.  Druce  by 
Capt.  Moloney  yielded  Mr.  Druce  about 
sixty  moths,  and  I  am  personally  in- 
debted to  him  for  a  fine  suite  of  this 
species  now  in  my  collection.  Thus  far 
I  have  not  received  any  specimens  of 
Anaphe  tnfracta  from  any  of  those 
persons,  who  have  collected  for  me  upon 
the  West  African  coast  south  of  Cape 
Lopez,  but  I  have  received  several  coc- 
oons of  A»  Moloney i^  from  one  of 
which,  represented  in  the  plate,  about 
eighty  moths  had  emerged  previous  to 
shipment.  The  last  cocoon  sent  me 
was  delayed  in  transit,  and  upon  open- 
ing the  tin  box  containing  it,  I  found 
the  remains  of  a  large  number  of  moths 
which  had  emerged  and  perished  upon 
the  journey. 

The  cocoons  of  A.  Moloneyi  which  I 
have  received  have  not  been  suspended 
by  a  thread  of  silk,  but  are  firmly  fixed 
among  the  outer  twigs  of  branches.  The 
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cocoon  represented  upon  the  plate  is 
6^  inches  in  the  major,  and  3}  inches 
in  the  minor  diameter.  The  cocoon  of 
Oecura  G<?(7^/V  depicted  upon  the  same 
plate  is  flattish  and  was  found  attached 
to  the  trunk  of  a  tiee,  and  superficially 
in  form  and  color  strikingly  resembles 
a  reddish  brown  fungoid  growth.  It  is 
6f  inches  long  and  4^  inches  wide  upon 
the  longest  diameters,  and  at  the  deepest 
point  in  the  middle  not  more  than  i  inch 
thick.  Dissected  across  the  middle  its 
section  presents  the  form  of  an  arc,  the 
chord  of  which  represents  the  base  by 
which  it  was  attached  to  the  bark  of 
the  tree.  The  inner  cocoons  are  less 
than  an  inch  in  length  and  about  one- 
third  of  an  inch  in  diameter,  and  are 
arranged  with  the  longer  axis  in  a  posi- 
tion vertical  to  the  base  in  the  middle, 
and  as  the  outer  circumference  is  reached 
with  the  longer  axis  sloping  inwardly, 
while  just  at  the  edge  a  few  cocoons  are 
disposed  horizontally  to  the  base.  The 
cocoons  are  very  compact,  and  im- 
bedded in  la  vers  of  soft  silk.  The  outer 
investiture  or  covering  is  composed  of 
several  distinct  layers  and  superficially 
is  smoother  and  more  compact  than  in 
the  cocoon  of  A.  Moloneyi,  When  the 
insect  emerges  from  the  inner  cocoon  it 
has  also  to  force  its  way  out  through  the 
tissues  of  the  external  envelope,  which 
yield  to  the  advance,  but  close  again, 
leaving  hardly  any  trace  of  the  perfora- 
tion. There  is  no  common  passage  for 
exit. 

It  is  worthy  of  note  that  these  insects 
appear  to  be  peculiarly  subject  to  the 
attacks  of  parasitic  enemies.     Fromholz 


describes  a  lepidopterous  parasite  to 
which  he  gives  the  name  Zophodtopsis 
hyaenella^  and  which  from  the  descrip- 
tion and  figure  I  judge  to  be  identical 
with  the  insect  described  by  Coquerel 
in  1885  as  Chilo  carnifex.  The  same 
insect  is  found  upon  the  West  African 
coast.  Walsingham  figures  a  Tachina, 
Z*.  Onchestus^  Walk.,  which  preys 
upon  the  larvae.  I  have  a  series  of 
Tachina  which  emerged  from  the  co- 
coons figured  upon  the  plate,  but  which 
do  not  appear  to  be  identical  with  the 
species  named  by  Walker. 

I  append  some  extracts  from  the  notes 
sent  me  by  Mr.  Good. 

No.  100.   {Oecura  Goodii\  Holl.) 

'•March  7th,  1891.  Seven  days  ago, 
March  ist,  my  boy  returned  from  down 
river  with  the  queer  object  labelled  No. 
100.  He  found  it  attached  to  the  trunk  of 
a  tree  and  pulled  it  off.  Three  days  ago 
I  saw  it  first,  and  pulled  off  one  of  the 
cocoon  cells.  Cutting  it  open  I  found  a 
caterpillar  about  half  changed  to  a  chry- 
salis. They  must  only  have  just  spun 
up  when  they  were  discovered. 

May  9th.  Three  moths  came  out  in 
the  box  in  which  this  "'comb"  of  cocoons 
was  kept.  I  thought  they  came  from  it, 
but  I  could  only  find  very  small  rents  in 
its  face,  so  I  waited  for  more  to  emerge. 
No  more  came  out  till  May  nth,  when, 
to  make  certain  that  they  had  not  come 
from  something  1  had  forgotten  in  the 
ground  at  the  bottom  of  the  box  in  which 
thev  were,  I  turned  out  all  the  earth. 

May  19th.  Today  two  more  of  these 
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moths  came  out,  but  one  had  damaged 
itself. 

May  22nd.  Another  moth  emerged. 

May  23rd.  Another  moth  hatched. 

May  30th.  Another  moth  has  come 
out. 

A  large  number  of  flies,  not  moths, 
(Tachina),  also  came  out  of  this  mass 
of  cocoons,  each  one  of  which  had  of 
course  destroyed  a  chrysalis.  Two  of 
these  I  send  pinned  and  numbered  loo." 

No.  121.   {Anaphe  Moloneyi^  Druce.) 

*'Sept.  29th,  1 891.  This  morning  a 
native  brought  me  the  cocoon  numbered 
121.  I  have  seen  several  similar  co- 
coons before.  I  supposed  this  to  have 
been  spun  up  by  a  single  very  large 
caterpillar.  I  bought  it  and  laid  it  down 
on  my  table  till  I  could  finish  what  I 
was  doing,  when  the  boys  called  to  me, 
and  pointed  out  that  a  moth  had  come 
out,  and  there  it  was,  creeping  up  the 
wall,  where  it  finally  settled  in  order  to 
allow  its  wings  to  develop.  I  now 
realize  that  I  have  another  multiple 
cocoon  like  No.  100.  There  must  be  a 
number  of  species  which  spin  such 
cocoons,  for  I  have  seen  several  others 
like  this  one  but  difl'ering  in  important 
particulars. 

Oct.    5th.  Four  more   of  the    moths 
have  hatched. 

Oct.  6th.  Three  more  came  out  today. 
I  remark  that  all  of  these  moths  so  far 
have  emerged  from  the  cocoon  between 
9  and  10  A.M.  All  African  butterflies 
come  out  in  the  morning  from  the 
chrysalis,  and  all  moths  so  far  as  I  have 
observed  in  the  afternoon,  or  during  the 


night.  1  at  first  thought  these  might 
be  day-flying  moths,  but  they  seem  not 
to  be,  as  they  do  not  stir  all  day  long. 
As  was  the  case  with  No.  loo,  so  here, 
a  great  many  flies  are  emerging  from 
this  cocoon.  I  should  say  two  flies 
come  out  for  every  moth.  I  send  a 
couple  of  them  pinned  and  numbered 
121."  (They  are  of  the  same  species  as 
that  which  emerged  from  the  cocoon  of 
Oecura.) 

**Oct.  24th.  The  flies  have  ceased  to 
emerge,  but  the  moths  are  still  coming. 
At  first  mostly  males  came  out,  then 
males  and  females,  later  only  females. 
Three  or  four  days  ago  I  thought  all  the 
moths  were  out.  All  had  apparently 
come  out  of  one  side,  that  from  which 
the  twigs  project,  and  I  supposed  that 
these  were  all  that  the  nest  contained. 
But  a  day  or  two  ago  they  began  to 
come  out  from  the  other  side  and  today 
four  emerged,  all  males.  I  suppose  the 
females  will  come  later."  From  the 
dates  on  the  envelopes  it  is  plain  that 
this  surmise  was  correct. 

It  only  remains  to  be  said  that  in  the 
economy  of  these  insects  we  have  a 
wonderful  illustration  of  instinct^ 
scarcely  less  remarkable  than  that  dis- 
played by  the  bee,  and  especially  won- 
derful because  exhibited  by  the  insect  in. 
its  larval,  and  therefore  immature,  state.. 

Oecura,*  gen,  hov. 

Palpi  minute,  porrect,  compressed,  heavily 
clothed  with  short  hairs,  the  third  joint  short 
and  clothed  with  hair  to  its  tip,  and  almost 
lost  in  the  hairy  vestiture  of  the  second  joint*. 

*  Oucovpa  •=.  Domi  rectrix. 
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The  antennae  of  the  male  are  moderately 
short,  heavily  pectinated,  of  the  female 
equally  long  but  less  heavily  pectinated.  The 
pectinations  are  margined  on  both  sides  with 
delicate  hairs  and  have  a  spur  on  the  outer 
edge  near  the  extremity.  The  legs  are  hirsute 
with  two  spurs  upon  the  tibiae  of  the  last 
pair.  The  abdomen  in  the  male  has  two 
minute  tufts  upon  the  dor/sal  line  back  of  the 
thorax.  The  radial  on  the  primaries  and  the 
secondaries  springs  from  near  the  bottom  of 
the  cell.  The  primaries  are  subtriangular 
with  the  costa  very  moderately  convex,  or 
nearly  straight  for  two-thirds  of  the  distance 
from  the  base  with  the  apex  rounded  and  the 
outer  margin  evenly  convex,  the  inner  angle 
is  rounded,  and  the  inner  margin  slightly 
convex  before  the  base.  The  secondaries  are 
sub-pyriform  with  the  outer  margin  evenly 
rounded.  The  prevalent  coloration  is  obscure 
brown  and  gray.  The  larva  is  characterized 
by  the  habit  of  forming  social  cocoons,  a 
multitude  of  individuals  weaving  a  common 
covering  of  silk,  which  is  applied  to  the 
trunks  of  trees  and  similar  situations  and 
presents  the  appearance  of  a  fungoid  growth, 
within  which  each  larva  weaves  a  smaller 
cocoon  in  which  it  undergoes  final  transform- 
ation. 

Oecura  Goodii\  sp.  nov.  ^.  Palpi,  front 
and  collar  dark  brown.  Antennae  testaceous. 
The  patagiae  are  brown  margined  externally 
and  internally  by  a  few  grayish  hairs,  or 
scales.  The  upper  part  of  the  abdomen  im- 
mediately back  of  the  thorax  is  grayish,  the 
remainder  of  the  abdomen  is  pale  brown  with 
an  ochraceous  tint  on  the  sides.  The  under- 
side of  the  thorax  and  the  abdomen  is  obscure 
ochraceous.  The  legs  are  brown  with  the 
tibiae  and  tarsi  annulated  with  whitish.  The 
primaries  are  dark  brown  with  some  greenish- 
gray  markings  near  the  base,  a  broad  green- 
ish-gray spot  on  the  inner  margin  near  the 
middle  succeeded  by  a  transverse  crenulate 
limbal  line  of  black.  The  margin  is  marked 
on  the  interspaces  with  greenish-gray  spots. 


which  increase  from  the  apex  as  far  as  the 
third  median  nervule,  then  diminish  and 
widen  again  to  the  outer  angle,  which  is 
whitish.  These  spots  are  all  marked  on  the 
middle  by  a  narrow  dark  line.  The  fringes 
are  dark  brown  checked  with  pale  gray  at 
the  ends  of  the  nervules,  but  at  the  outer 
angle  the  fringe  is  whitish.  The  secondaries 
are  fuscous  with  an  obscure  discocellular 
mark  and  a  submarginal  transverse  band. 
The  fringes  are  as  on  the  primaries  from  the 
outer  angle  to  just  before  the  anal  angle,  at 
which  they  are  uniformly  gray.  The  under 
side  is  pale  fuscous  with  the  middle  area  of 
the  primaries  clouded  with  pale  fuliginous. 
Both  wings  have  an  obscure  discal  dot  at  the 
end  of  the  cell.  Both  are  traversed  from  the 
costa  by  an  incomplete  brownish  transverse 
median  line.  The  primaries  have  in  addition 
a  parallel  transverse  submarginal  band. 

$ .  Female  almost  exactly  like  the  male 
but  larger.    Expanse,  ^,  33  mm. ;  $  >  45  i^n^- 

Anaphe,  Walk. 

A.  claray  sp.  nov.  J.  Very  like  A, 
Moloneyi\  Druce,  but  readily  distinguished 
from  that  species  by  the  fact  that  the  nervules 
are  not  black  at  their  extremities  upon  the 
upper  side,  and  by  the  fact  that  on  the  lower 
side  the  primaries  have  the  cell  clouded  with 
chocolate  and  the  apex  as  far  as  the  third 
median  is  heavily  marked  with  blackish 
scales.  There  is  also  a  dark  brown  mark 
upon  the  secondaries  at  the  middle  of  the 
costa.  The  species  is  also  prevalently  smaller 
in  size  than  A.  Moloneyi.  Expanse  (J,  30  to 
40  mm.  ;      ?  ,  65  mm. 

A.  suhsordida^  sp.  nov.  J.  Allied  to 
A.  Molotieyi  h\xi  \s'\\.\\  the  wings  narrower  and 
more  elongate,  having  but  one  transverse 
black  line  which  is  connected  with  the  dark 
outer  margin  by  a  heavy  black  ray  running 
along  the  radial  and  by  a  similar  black  ray 
on  the  extremity  of  the  first  median  nervule. 
On  the  under  side  the  markings  of  the  upper 
side   reappear,  but  almost  the  entire   apical 
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area  enclosed  between  the  transverse  line  and 
the  radial  ray  is  dark  reddish-brown.  In  ad- 
dition to  the  two  rays  of  the  upper  surface, 
there  is  a  dark  ray  upon  the  lower  side  upon 
the  second  median.     Expanse  $  55  mm. 

Explanation  of  Plate  9. 

Fig.  X.  Cocoon-bag  of  Oecura  Goodiiy 
Holl.  The  dotted  line  indicates  a  portion 
removed  for  purposes  of  dissection. 


Fig.  a.    Cocoon-bag  of  Anapke  Moloneyi* 
Druce. 

Fig.  3.   Oecura  Goodii^  $  ^  sp.  n. 
Fig.  4.   Oecura  Goodiiy  $ ,  sp.  n. 
Fig.  5.  Anaphe  clara^  J ,  sp.  n. 
Fig.  6.  Anapke  subsordida^  $,  sp.  n. 
Fig.  7.  Ana f  he  moloneyt\  $  ,  Druce. 
Fig.  8.  Anaphe  infracta,  % ,  Wis. 


ON    THE   ATTRACTION    OF   LIGHT   FOR    THE   TWO    SEXES   OF 

COLEOPTERA. 


BY    HENRY    FREDERICK    WICKHAM,    IOWA    CITY,    IOWA. 


Referring  to  the  capture  of  moths, 
Dr.  A.  S.  Packard  writes,  in  a  foot-note 
on  page  246  of  his  ''Entomology  for 
Beginners,"  "It  is  a  curious  fact  that  in 
general  the  males  alone  are  attracted  to 
light ;  the  same  is  probably  true  of 
beetles,  especially  the  June  beetle." 
v\s  this  statement  does  not  agree  very 
well  with  my  own  experience  in  col- 
lecting Coleoptera  I  have  been  led  to 
go  over  a  portion  of  my  material  and 
embody  the  results  in  the  following 
table.  With  the  exception  of  the  speci- 
mens from  Tucson,  which  were  taken 
at  street  gas-lamps,  all  were  captured  at 
electric  light. 

Fifteen  sets  of  insects  have  been 
examined.  These  are  numbered  in  the 
table  and  I  have  subjoined  the  locality 
in  which  each  was  taken  as  I  find  that 
a  set  from  one  locality  will  give  a  dif- 
ferent proportion  of  a  certain  sex  than 
that  from  another.  With  the  imper- 
fect data  at  hand  it  is  impossible  for  me 


to  determine  what  relation  the  date  of 
capture  may  have  to  the  proportion  of 
either  sex  (since  it  sometimes  happens 
that  one  sex  appears'  somewhat  earlier 
than  the  other)  and  I  leave  this  for 
future  studies.  As  a  rule  only  a  few 
days  were  spent  at  any  one  collecting 
point  and  the  set  of  each  species  repre- 
sents the  work  of  two  or  three  consecu- 
tive evenings,  never  of  more  than  a 
week. 

The  insects  have  been  taken  at  ran- 
dom from  several  different  families, 
chiefly  using  genera,  however,  in  which 
the  male  secondary  sexual  characters 
are  sufficiently  well  developed  X.'y  enable 
the  sexes  to  be  separated  without  too 
much   trouble   or   chance  of  error. 

Of  these  sets,  those  marked  i,  3,  9, 
12  are  from  Tucson,  Arizona  ;  2,  4,  5, 
10,  15,  from  Albuquerque,  New  Mex- 
ico ;  13,  14,  from  Spokane  Falls,  Wash- 
ington, all  collected  by  myself.  The 
remainder  are  from   Lincoln,  Nebraska 
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and  were  kindly  given  me  by  Professor 
Shimek. 
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Telradia  Carolina. 
Cicindela  sperau. 
Cicindela  lemniscata. 
Bledius  armatus. 
Lachnosterna  longitarsis. 
Lachnosterna  fusca. 
Lachnost.  crassissima. 
Lachnosterna  hirticula. 
Cyclocephala  (mixed  set).  4 
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Cyclocephala 
Cnalepus  obsnietus. 
Kr^ates  spiculatus. 
Prionus  californicus. 
Macrobakis  atrivittata. 
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In  eight  cases  we  find  a  preponder- 
ance of  males ;  in  six  the  females  are 
more  numerous,  while  in  one  case  an 
equal  number  of  each  sex  is  found.  In 
no  instance  is  the  set  composed  entirely 
of  males,  though  the  reverse  has 
occurred  once,  and  in  a  very  large 
series. 

It  is  worthy  of  note  that  many  species 
which   are   usually   considered    strictly 


Lepidopterological  Notes.  —  It  will 
please  our  readers  to  hear  that  Mr.  W.  H. 
Edwards  has  received  a  grant  of  $500  from 
the  Bache  Fund  of  the  National  academy  of 
sciences  to  complete  the  publication  of  his 
researches  into  the  life  histories  of  American 
butterflies. 

One  of  the  most  zealous  collectors  of  Indian 
Lcpidoptera  has  been  Col.  Knyvett,  who  for 
many  years  has  been  in  charge  of  the  police 
forces  in  the  province  of  Bengal  and  has  util- 
ized the  native  policemen  in  his  entomologi- 
cal labors.  His  entire  collection,  numbering 
over  700  species  of  rhopalocera  in  splendid 
suites  and  nearly  2000  species  of  heteroccra 
in  equally  fine  suites,  about  10,000  specimens, 


diurnal  in  habit  are  attracted  a  long 
distance  by  light — as,  for  example,  a 
number  of  Cicindelae.  Of  the  genus 
Cicindela  I  have  taken  lepida,  punctu- 
lata  and  praetextata  in  such  situations 
as  well  as  the  two  mentioned  in  the 
table.  No  rule  can  be  formulated  in 
this  case  as  to  the  attraction  exerted  on 
each  sex  —  sometimes  the  males  are 
more  numerous,  sometimes  the  females. 

Several  genera  of  Scarabaeidae,  not 
here  tabulated,  show  a  varying  propor- 
tion of  females.  Cheiroplatys  clunalts^* 
which  appears  in  our  Check-list  under 
three  specific  names  under  the  genera 
Aphonus  and  Orizabus,  furnishes  about 
equal  numbers  of  each  sex.  Polyphylla 
is  chiefly  seen  in  the  male  sex  and  the 
same  is  true,  so  far  as  my  experience 
goes,  of  Plectrodes. 

It  will  be  seen,  then,  from  the  fore- 
going notes,  that  captures  of  Coleoptera 
at  light  need  by  no  means  be  confined 
to  males  only  and  that  it  can  hardly  be 
stated  as  a  general  rule  that  these  alone 
are  attracted. 


has  been  purchased  at  the  suggestion  of  Dr. 
Holland  hy  Mr.  Andrew  Carnegie.  They 
will  be  under  Dr.  Flolland's  care  and  ulti- 
mately be  placed  in  the  museum  which  Mr. 
Carnegie  is  building  in  Pittsburgh,  Penn. 
The  specimens  have  all  been  examined  and 
named  b^  the  most  eminent  English  special- 
ists, ElwcR.  Hampson,  Warren,  Myrick  and 
Butler. 

Blatchley  records  108  species  of  Indiana 
butterflies  in  a  catalogue  published  in  the  17th 
report  of  the  state  geologist,  1892. 


•  For  the  synonymy  of  this  species  sec  Mr.  H.  W, 
Bates  in  Biologia  Centrali. Americana,  Insecta,  Cole- 
optera, Vol.  II,  part  a,  p.  321. 
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(  Continuitd  from  fag€  37^-) 

secondaries  are  pale  yellowish  red,  of  the 
same  tint  as  the  upper  surface  of  the  seconda- 
ries. The  outer  two-thirds  of  the  primaries 
are  fuscous.  The  hyaline  spots  reappear  upon 
the  lower  side  of  the  primaries  without  any 
modification  in  form.  The  legs  and  lower 
side  of  the  body  are  uniformly  of  the  same 
pale  red  color  as  the  adjacent  wing  surfaces. 
The  antennae  are  light  brown  tipped  with 
pale  amber-yellow.  The  eyes  are  black. 
Expanse,  40  mm. 

This  is  one  of  the  most  beautiful  species  of 
the  genus.  My  specimen  was  taken  on  the 
shores  of  Lake  Onanga,  and  is  unique. 

17.  »S.  leucogastra^  sp.  nov.     ?•  Antennae 
black,    very    minutely   tipped    with    white. 
Lower  side  of  palpi,  pectus,  tibiae,  and  tarsi 
orange-rufous.     Front,  collar,  tegulae,  lower 
side  of  thorax,  and  upper  side  of  both  thorax 
and  abdomen  black.     The  lower  side  of  the 
abdomen    is    broadly   pure    white,   and   the 
upper    side    of   the    anal    extremity   bright 
orange.  There  are  also  a  few  small  vermilion 
spots  upon  the  upper  side  of  the  abdomen  on 
the   median    line,   and    on   either    side   just 
behind   the   thorax.       The  wings  are   deep 
olack.     There  are   four  pellucid  spots  upon 
the  primaries,  a  square  one  at  the  end  of  the 
cell  and  a  smaller  one  below  the  cell   nearer 
the  base,  a  small  oval  spot  beyond  the  cell 
near  the  costa  and  a  larger  round  one  below 
this.     Upon  the  secondaries  there  is  an  ex- 
ceedingly minute  translucent  spot  at  the  end 
of  the  cell.     Expanse,  26  mm. 

18.  5.  cytogastery  sp.  nov.  $,  Antennae 
strongly  pectinated,  abdomen  compressed 
behind  the  thorax.  Possibly  referable  to  the 
genus  Glaucopis.  The  wings  are  marked 
exactly  as  in  5.  miserabiliiy  Holl.  The  front, 
a  spot  on  each  side  of  the  thorax  at  the  base 
of  the  primaries,  a  spot  on  the  median  line  of 
the  upper  side  of  the  abdomen  just  behind 
the  thorax,  the  pectus,  the  tibiae,  and  the 
lower  side  of  the  constricted  portion  of  the 


abdomen  and  the  outer  edges  of  the  remain- 
ing segments  of  the  abdomen  on  the  under 
side  are  all  white.  The  end  of  the  abdomen 
is  tufted  with  white  hairs.  Expanse,  18  mm. 
Habitat  Talaguga,  August. 

19.  iS.  eybtlistesy  sp.  nov.  9  •  Allied  to  S. 
constriciay  But!.,  but  the  primaries  are  more 
acute  at  the  apex,  and  all  the  translucent 
spots  are  greatly  reduced  in  size  because  of 
the  widening  of  the  intervening  black  portions 
of  the  wing.  The  outer  margin  and  the  costa 
of  the  secondaries  are  broadly  black,  while  in 
»S.  constricta  they  are  narrowly  black.  There 
is  furthermore  a  large  triangular  white  patch 
on  the  outer  margin  of  the  primaries  below 
the  apex.  There  is  but  one  white  ring  on  the 
abdomen  behind  the  thorax,  the  white  ring 
which  is  found  in  .9.  constricta  toward  the 
end  of  the  abdomen  being  wanting  in  the 
present  species.     Expanse,  28  mm. 

20.  .9.  creobota^  sp.  nov.  $.  Allied  to 
•S.  cerbera^  Linn.,  but  not  so  robust.  An- 
tennae white  at  the  tips.  The  primaries  are 
marked  as  in  .S.  cerbeniy  except  that  they  are 
not  white  at  the  apices.  The  secondaries 
are  more  acute  at  the  outer  angle,  and  the 
translucent  spots  relatively  smaller  than  in 
»S.  cerbera.  The  thorax  at  the  base  of  both 
wings  on  the  under  side  has  an  orange  spot, 
and  the  upper  side  of  the  abdomen  is  solid 
orange-red  from  the  thorax  to  the  fourth  seg- 
ment from  the  end,  except  on  the  middle 
ventral  line  of  the  under  side,  which  with  all 
the  rest  of  the  body  is  blue-Black.  The  tibiae 
are  margined  with  white.     Expanse,  28  mm^ 

21.  »9.  crtMophylaxy  sp.  nov.  $,  Allied  in 
general  outline  to  S.  Uucogastra.  Antennae- 
moderately  pectinated.  Front  and  pectus^ 
white.  Collar,  a  spot  on  the  lower  side  of 
the  thorax  on  each  side  at  base  of  the  prim- 
aries, and  the  entire  lower  side  of  the  abdo- 
men bright  orange-red.  The  upper  side  of 
the  thorax  is  black.  The  abdomen  upon  the 
upper  side  is  ringed  with  bright  shining 
green  next  to  the  thorax,  this  green  band  is. 


»4 


MU^wtd  hf  a  Wfldk  iMMd.  mad  tfus  m  mk- 
cceded  by  a  crinuoa  kuid  Mnd  the  cad  of  the 
atMlomen  i*  bright  tbt aing  greea.  The  wiags 
are  traanloceat*  The  priaiariet  have  the 
CMta  and  the  outer  marfpa  aarrowlj  mar- 
gined with  black,  and  the  inner  naargin  more 
heavilj  margtaed  with  the  Mune  color,  the 
border  here  being  prodnced  in  the  directioa 
€4  the  cell  about  the  middle  of  the  margin. 
The  diicocellalar  and  the  radial  are  heavily 
marked  with  black.  The  lecondaries  on  the 
conta  are  heavitj,  and  on  the  outer  and  inner 
margin*  narrowl/,  bordered  with  black. 
Expanne,  »  mm. 

SraiiiOvaA/  gen.  nor. 

Allied  to  S/ntomiii.  Palpi  exceeding]/ 
minute,  appretMed,  the  terminal  joint  porrect. 
Ilauntellum  half  a«  long  as  the  bodj.  An- 
tennae long,  terete,  swollen  before  the  tip, 
pointed.  Tibiae  without  d pines.  Abdomen 
cjlindrical,  stout,  with  the  last  segments 
compressed  and  fonning  a  short,  narrow, 
tubiform  appendage.  Anterior  wings  pro- 
duced, subtriangular,  with  the  costa  rounded 
at  base,  rery  slightly  concave  at  the  middle, 
and  curved  before  the  apex.  The  apex  is 
pointed  and  the  exterior  margin  moderately 
convex.  The  posterior  wings  are  elliptical 
with  the  outer  angle  acute.  The  anterior 
wings  are  ornamented  with  transparent 
spots.     Type  S.  uranopetesy  Holland. 

22.  S.  uranopefesy  sp.  nov,  $ ,  Antennae 
black,  margined  with  white  on  the  lower 
side  for  a  short  distance  before  the  tips, 
which  are  black.  The  entire  body  and  legs 
are  blue-black.  The  wings  are  black  glossed 
with  brilliant  morpho-blue.  The  anterior 
wings  on  the  upper  side  are  ornamented  with 
three  moderately  large  spots  arranged  in  a 
triangle  beyond  the  middle  of  the  wing,  one 
on  the  end  of  the  cell,  another  just  below  the 
extremity  of  the  cell,  both  hyaline,  the  third 
before   the   apex   inlaid    with    brilliant   blue 

*£vpiYt  =  tuba,  Ovpa  ^  Cauda. 
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hjaliae.     The  lower  side  of 
much  as  the  upper,  save  that  there 
quadrate  spot  of  bright  blue  oa 
the    secondaries     before    the 
Expouise.  53  mm. 

McusA.  Walk. 

33.  M.  grmmdis,  sp.  nov.  J.  The  prim- 
ariea  above  are  deep  black  shading  00  the 
ooter  half  into  deep  violet-bine,  whidi  ia 
certain  lights  reflects  a  green  lustre.  The 
secondaries  are  uniformly  deep  bhie-biack. 
Upon  the  under  side  both  primaries  and 
secondaries  are  uniformlr  deep  black.  The 
antennae,  the  thorax  above  and  below,  and 
the  upper  side  of  the  abdomen  are  bla^,  as 
are  also  the  coxae  and  trochanters.  The 
femora,  tibiae  and  tarsi  are  pink,  the  lower 
side  of  the  abdomen  is  luteous,  tinged  with 
pinkish  near  the  thorax,  the  end  of  the  abdo- 
men is  furnished  with  a  large  brush  of 
crimson  hairs.  The  black  segments  of  the 
abdomen  have  the  position  of  the  spiracles 
indicated  by  minute  yellow  spots,  and  the 
third,  fourth,  fifth,  and  sixth  segments  from 
the  thorax  each  have  in  addition  two  large 
yellow  spots,  one  on  either  side.  Expanse, 
55  "im. 

There  is  a  specimen  of  this  species  in  the 
British  Museum  unnamed. 

ARCTIIDAE. 

Apisa,  Walk. 

24.  A.  cinereo-costata^  sp.  nov.  $.  Very 
near  A,  canescens^  Walk.,  but  differs  in  being 
smaller,  and  in  having  the  costa  of  the 
primaries  narrowly  bordered  with  brown. 
The  posterior  wings  are  also  pure  white, 
which  they  are  not  in  A.  canesctns^  the  tyi>c  of 
which  I  have  compared  with  the  species 
before  me.     Expanse,  25  mm.  • 

25.     A.   cana^    sp.    nov.      $.      Uniformly 
pale   slaty  grey,  with  the  upper  side  of  the 
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thorax,  the  palpi »  and  the  forelegs  darker 
grejr.  Near  A,  canescens^  Walk.,  but  different 
as  is  shown  hy  comparison  with  the  type  of 
Walker's  species. 

9*  Like  the  male,  but  larger,  and  with 
much  heavier  bodjr. 

Expanse,  $  30  mm ;  $  37  <^'n- 

Anacb,  Walk. 

26.  A,  parackoria^  sp.  nov.  $.  Allied  to 
A.  perpusilla,  Walk.,  but  quite  different. 
The  prevalent  color  of  the  upper  side  of  the 
body  and  wings  is  obscure  ferruginous.  The 
primaries  are  marked  by  four  pale  yellow 
spots  arranged  in  transverse  series  of  two 
spots,  one  discal  and  the  other  subapical, 
the  spots  nearest  the  costa  being  in  each 
series  the  smallest.  The  basal  and  limbal 
area  of  the  secondaries  is  also  pale  yellow. 
The  abdominal  segments  near  the  thorax  and 
at  the  end  of  the  abdomen  are  margined 
laterally  with  pale  yellow  bands.  The  under- 
side of  the  wings  is  much  as  the  upperside. 
$ .  This  sex  is  characterized  by  being  much 
larger  in  size,  and  by  having  the  yellow  area 
of  the  secondaries  restricted  to  a  small  spot 
at  the  end  of  the  cell.  Expanse,  $  32  mm;  $ 
30  mm. 

27.  A.  moHotica^  sp.  nov.  ^.  Antennae 
pale  grey  with  the  setae  blackish,  the  upper 
side  of  the  body  is  cinereous,  with  a  pale 
annulus  about  the  abdomen  after  the  thorax. 
The  underside  of  the  palpi  and  of  the  thorax 
is  whitish.  The  primaries  are  uniformly 
ashen  grey  except  a  large  subtriangular  spot 
which  is  pale  yellow  and  extends  from  the 
costa  before  the  base  not  quite  to  the  inner 
margin.  The  secondaries  are  pale  yellow, 
with  the  outer  fhird  ashen  grey  as  the  prim- 
aries. Upon  the  under  side  the  basal  third 
of  the  primaries  and  the  entire  secondaries 
are  pale  yellow,  or  whitish  in  some  speci- 
mens. Expanse,  23  mm.  There  is  an 
example  of  this  specicR  in  the  British 
Museum  unnamed. 


Mktarctia,  Walk. 

38.  Mn  parempkares,  sp.  nov.  $ .  Allied 
to  M,  incoHspicua^  Holl.  (Entomologist, 
Sept.,  1892).  It  differs,  however,  in  the 
absence  of  the  reddish  color  which  prevails 
in  that  species  upon  the  head  and  collar,  and 
in  the  fact  that  the  costa  of  both  wings  and 
t(ie  apical  third  of  the  primaries  on  the 
under  side  is  dark  brown.  The  head,  thorax, 
and  primaries  above  are  dark  ashen  gray, 
the  secondaries  are  uniformly  white,  the  upper 
side  of  the  abdomen  is  reddish  ochraceous. 
The  under  side  of  the  abdomen  is  dark 
brown,  the  wings  are  white,  except  upon  the 
costae  and  upon  the  outer  third  of  the  prim- 
aries which  are  dark,  like  the  upper  side  of 
the  primaries. 

$ .  The  female  differs  from  the  male  in 
being  larger  and  in  having  the  secondaries 
slaty  grey  above  and  below  except  upon  the 
inner  margin  of  the  under  side.  The  prim- 
aries also  are  uniformly  grey  below,  except 
just  at  the  base,  where  they  are  whitish. 
Expanse,  $  38  mm ;  $  35  mm. 

39.  M.  benHensisj  sp.  nov.  Allied  to  the 
preceding,  from  which  it  differs  in  having 
the  upper  side  of  the  abdomen  dark  smoky 
brown  as  the  primaries,  and  the  secondaries 
of  the  same  color  as  the  primaries,  and  the 
underside  throughout  of  the  same  tint  as  the 
upper  surface  of  the  primaries,  or  merely  a 
shade  lighter  in  some  specimens.  Expanse, 
$  30  mm;  $  38  mm.     Habitat,  Benita. 

30.  M.  parecUcta^  sp.  nov.  $ .  Allied  to 
the  common  M*  erubescems^  Walk.,  but  differs 
from  it  in  being  prevalently  bright  red, 
whereas  Walker's  species  is  ochreous,  shading 
into  red  upon  the  body  and  secondaries.  In 
the  style  and  location  of  the  markings  it  does 
not  differ  from  Walker's  type  to  any  great 
extent,  but  very  markedly  in  its  color.  The 
posterior  wings  are  uniformly  pale  vermil- 
lion.  The  primaries  are  of  the  same  color 
with  the  nerves  and  the  spots  on  the  discal 
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area  bluish  grey.  The  front  and  the  palpi 
are  bright  red.  The  entire  body  and  the 
entire  under  side  of  both  wings  are  uniformly 
pale  Vermillion.     Expanse,  35  mm. 

31.  Af.Aaema /scat  sp.  noy*  f.  Uniformly 
dull  reddish,  with  the  costa  of  the  primaries, 
the  upper  side  of  the  thorax,  the  front,  and 
the  forelegs  brownish.  The  antennae  are 
whitish.     Expanse,  38  mm. 

32*  Af.  kaematospkagBSf  sp.  no  v.  $, 
Antennae  white.  The  upper  side  of  the 
thorax  is  dark  red.  The  upper  side  of  the 
abdomen  and  of  both  primaries  and  second- 
aries are  rich  red,  with  the  neurations  faintly 
marked  with  brown.  The  outer  margins  are 
narrowly  fringed  with  dark  brown.  The 
under  side  of  the  body  is  pale  red.  The 
under  side  of  the  wings  are  reddish  clouded 
all  over  except  upon  the  inner  margin  of  the 
primaries   with  fuliginous  scales.     Expanse, 

35  ">"!• 

32.  M,  luteay  sp.  nov.  J-  Uniformly 
luteous  throughout,  except  that  the  nervures 
on  the  upper  side  of  the  primaries  and  the 
outer  margins  of  these  wings  are  narrowly 
marked  by  greyish  lines.     Expanse,  35   mm. 

33.  M.  haematoessay  sp.  nov.  ?.  Anten- 
nae whitish.  Head,  palpi  and  upper  side  of 
thorax  dark  brown  ;  abdomen  reddish  ochra- 
ceous.  Upper  side.  The  primaries  are  red 
thickly  irrorated  with  fuscous.  The  fringes 
are  fuscous.  The  wing  is  ornamented  by 
five  moderately  large  light  red  spots,  one  in 
the  middle  and  another  at  the  end  of  the  cell, 
two  smaller  ones  without  the  cell  at  the 
origin  of  the  first  median  nervule.  The 
secondaries  are  uniformly  pale  orange  red. 
Under  side.  The  under  side  is  a  smoky 
brown  except  at  the  base  and  inner  margin 
of  both    wings,  which    are   pale  orange-red . 


There  are  no  spots  on  the  under  aide,  but 
the  nerves  are  dark  fuscous  and  clearly 
defined  upon  the  ground  color.  Expanse, 
45  mm. 

Balacra,  Walk. 

34.  B,  glagoessa,  sp.  nov.  $,  The  anten- 
nae, front,  patagiae,  the  upper  side  of  thorax, 
and  the  upper  and  lower  side  of  abdomen  are 
white.  The  eyes  are  black.  The  top  of  the 
head,  the  pectus,  and  the  inner  margins  of 
the  trochanters  and  femora  are  crimsoo. 
The  wings  are  white  both  above  and  below 
and  the  primaries  at  the  end  of  the  cell  and 
in  the  intra-neural  spaces  adjoining  the  end 
of  the  cell  are  translucent.  9*  The  female 
is  like  the  male.  Expanse,  from  43  to  45  mm. 

This  magnificent  species  is  apparently 
quite  common  on  the  upper  waters  of  the 
Ogov^  River. 

35.  B.  rubricincta.,  sp.  nov.  $,  The 
antennae  are  white.  The  front  and  the 
lower  side  of  the  thorax  are  crimson.  The 
collar  is  white  margined  with  crimson.  The 
patagiae  are  crimson  margined  with  white. 
The  thorax  and  the  abdomen  are  crimson 
with  the  segments  margined  with  white 
on  the  upper  surface.  On  the  under 
side  of  the  abdomen,  which  is  white,  there 
is  a  double  row  of  crimson  lunular  marks, 
four  in  each  series.  The  legs  are  white 
margined  with  crimson.  The  costa  of  the 
primaries  is  narrowly  white.  The  rest  of 
the  wing  is  saffron.  There  is  a  white  spot 
near  the  inner  margin  upon  the  sub- 
median  nervule.  The  intra-neural  spaces 
adjoining  the  extremity  of  the  cell  are  semi- 
diaphanous.  The  posterior  wings  are  pale 
crimson  narrowly  margiited  with  white. 
The  under  side  of  the  wings  is  as  the  upper 
side  but  paler.     Expanse,  43  mm. 
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36.  B.damalis,  sp.nov.     <J.    Front,  palpi, 
lower  side  of  thorax,   and    inner  edges   of 
femora  and  tibiae  crimson.    Eyes  black.    Col- 
lar pure  white.    The  upper  side  of  thorax 
and  adbomen  fawn  colored,  with  the   inner 
edges  of  the  segments  of  the  abdomen  bor- 
dered laterally  with  black.    The  lower  side 
of  the  abdomen  is  white  with  some  crimson 
markings  near  the  base.     The  primaries  are 
fawn  colored,  with  a  spot  at  the  end  of  the  ■ 
cell,   and   the   intraneural  spaces   beyond  it 
transparent.     The   posterior  wings  are  saf- 
fron, tinged  on  the  inner  margin  with  crim- 
son.    The  lower  side  of  the  wings  is  as  the 
upper  side. 

? .    The  female  does  not  differ  in  mark- 
ings from  the  male. 

Expanse,   42   mm.      Flabitat,    Benita    and 
Kangw^. 

37.  B.  Afiemaiea,  sp.  nov.  ^.  Antennae 
and  eyes  black.  The  entire  body  deep  crim- 
son. The  fore  wings  are  dull  bluish-green 
marked  with  crimson.  There  is  a  crimson 
streak  at  the  base  near  the  costa,  a  spot  at  the 
end  of  the  cell  and  one  below  it,  a  spot  be- 
yond the  end  of  the  cell,  and  the  entire  outer 
margin  shades  into  crimson  between  the  ner- 
vules,  which  are  blue-gray.  The  fringe  is 
blue-gray.  The  posterior  wings  are  rosy, 
palest  on  the  coRta.  The  wings  on  the  under 
side  are  pale  red  with  the  fringe  and  the  apex 
of  the  primaries  dull  blue-gray. 

Expanse,  45  mm.  This  splendid  species 
is  allied  to  B,  flavimacula  Walker,  but  is 
totally  distinct. 

Casphalia,  Walker. 

38.  C.nigerrima^%p.  nov,  $*  Head  and 
antennae  black.  The  collar  is  black  nar- 
rowly edged  in  front  with  orange.  The  pec- 
tus and  outer  margins  of  the  legs  and  the 
lower  side  of  the  abdomen  are  orange.  The 
abdomen  has  the  inner  edges  of  the  segments 
upon  the  lower  side  bordered  with  black. 
The  tegulae  are  snow  white  tipped  with 
black.     The  upper  side  of  the  thorax  and  ab- 


domen are  jet  black.  The  primaries  are 
black,  the  secondaries  dark  brown,  paler  near 
the  base. 

The  under  side  of  the  wings  is  as  the  upper 
side. 

Expanse,  40  mm. 

Note. — The  genus  Casphalia  was  erected 
by  Walker  in  1866,  for  the  reception  of  a 
species  which  he  named  C.flavicollis,  This 
genus  has  been  placed  by  Mr.  Kirby  in  his 
recent  catalogue  among  the  Pinaridae.  In 
1887  ^''-  I^ruce  described  a  species  as  Attace 
herpa,  A  comparison  of  Walker's  type  and 
of  the  insect  described  by  Mr.  Druce  shows 
that  they  are  congeneric.  JThe  genus  in- 
cludes, therefore,  three  species  as  follows: 

1.  CJlavicollis^  Walker. 

2.  C.  kerpa,  Druce. 

3.  C.  Mi'gerrima^  Holland. 

Creatonotus,  Hiibn. 

39.   C.  UucanioideSy    sp.  nov.     J.     Upper 
side  of   thorax,  front,   and   palpi  very  pale 
fawn  color.     The  upper  side  of  the  abdomen 
is  crimson.     A  black  line  runs  from  the  front 
to  the  middle  of  the  thorax,  and  there  is  a 
line  of  black  spots  on  the  middle  of  the  upper 
side  of  the  abdomen.     The  underside  of  the 
body   and   the   legs  are   dark   brown.     The 
wings   are   white  and  semi-diaphanous  with 
a  very  narrow  black   ray  running  along  the 
lewer  edge  of  the  cell  of  the  primaries  suc- 
ceeded by  a  black  dot  at  the  end  of  the  cell 
at  the  origin  of  the  radial  and  followed  by 
another  small  black  dot  on  the  radial  near 
the  outer  margin.     The  costa  and  the  outer 
margin  of  the  primaries  are  slightly  tinged 
with  luteous.     Under  side  like  the  upper,  but 
paler. 

$  .     The  female  is  like  the  male. 
Expanse,  38  mm. 

Ali»eni's,  Walk. 

40.  A.  (/)  auranttaca^  sp.  nov.  9-  The 
upper  and  under  »ides  of  the  body  tawny- 
orange  with  a  row  of  black  spots  on  the  dor- 
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sal  line  of  the  abdomen,  and  a  row  of  very 
minute  black  spots  on  either  side.  The  legs 
are  concolorous  with  the  tibiae  margined 
with  black.  The  primaries  on  the  upper  side 
are  of  the  same  color  as  the  abdomen  and 
have  two  very  faint  and  much  angulated  par- 
allel transverse  lines  crossing  them  beyond 
the  cell,  and  a  few  black  spots  on  the  outer 
margin  near  the  end  of  the  radial  nervule. 
The  secondaries  are  much  paler,  inclining  to 
whitish.  The  under  sides  of  both  wings  are 
pale  creamy  tinged  on  the  costa  with  reddish, 
and  there  are  a  few  indistinct  black  marks  at 
the  outer  angle  of  the  secondaries  as  well  as 
upon  the  outer  edge  of  the  primaries  oppo- 
site the  cell,  and  both  primaries  and  second- 
aries have  a  very  small  and  obscure  discal 
dot.     Expanse,  40  mm. 

This  insect  is  with  doubt  referred  to  the 
genus  Alpenus,  as  likewise  the  following 
species,  though  they  come  nearer  that  genus 
than  any  other. 

41.  A.  ( f)  mult iscripia^  s^.  r\ov.     $,     An- 
tennae, tront,  collar,   tegulae,  and  abdomen 
pale  yellowish.      The   tegulae   have   each  a 
black  spot  in  the  middle,  and  there  is  a  row 
of  black  spots  on  the  dorsal  line  of  the  abdo- 
men, and  a  row  of  very  minute  black  spots 
on  either  side  of  the  abdomen.     The  legs  are 
yellowish  marujined  with  brown.     The  prim- 
aries are  of  the  same  color  as  the  thorax  and 
profusely  sprinkled  with  very  minute  brown- 
ish lines  runninj^  transversely.     On  the  costa 
beyond    the    base,    there    is   a    narrow   dark 
brown  line  reaching  into  the  cell;  beyond  it 
a  heavy  brown  line  running  obliquely  toward 
the  outer  margin  to  the  end  of  the  cell,  and 
then  returning  at  a  very  acute  angle  and  ter- 
minating upon  the  inner  margin   before  the 
base.     A  subapical  brown  line  runs  from  the 
costa  inwardlv,  and  then   is  connected  by  a 
curved  line  with  the  upper  portion  of  the  an- 
gulated line,  which  precedes  it.     There   is  a 
submarginal  line  about  three-fourths  of  the 
distance  from  the  base,  which  is  heaviest  near 
the  inner  margin.     There  is  a  series  of  black 


dots  on  the  outer  margin  most  distinct  just 
below  the  apex.  The  posterior  wings  are 
white  with  a  very  faint  discal  dot  and  a  few 
black  dots  at  the  outer  angle.  The  under 
side  is  uniformly  pale  yellowish  with  a  heavy 
comma-shaped  discal  mark  upon  the  prim- 
aries, and  a  heavy  round  discal  dot  upon  the 
secondaries.  Both  wings  have  some  obscure 
grayish  marks  near  the  outer  end  of  the  costa 
and  the  outer  margins  are  punctured  with 
black  dots. 

Expanse,  28   mm.     This  species  is  appar- 
ently  not  uncommon. 

Alga,  Walk. 

42.  A.  ft i^ricos/a^  sp.  nov.  J.  Antennae 
white  with  the  pectinations  gray.  Front 
orange.  Collar  and  upper  side  of  the  thorax' 
yellowish-white.  The  abdomen  orange  with  a 
heavy  black  dorsal  line,  a  row  of  black  dots  on 
either  side  of  the  abdomen  and  a  double  row  of 
black  dots  on  the  lower  side  of  the  abdomen. 
The  wings  are  yellowish-white  inclined  in  the 
case  of  the  secondaries  to  semi-translucency , 
and  the  costa  of  the  primaries  from  about  the 
middle  to  the  apex  is  heavily  margined  with 
black. 

Female  like  the  male. 

Expanse,  $  j  30  mm. ;  ?  ,  36  mm. 

CYMBIDAE. 
Earias,  Hiibn. 

43.  E.  Oi'^ova na,  i>p.  nov.  $.  Front  and 
forward  edge  of  collar  white.  Eyes  and  an- 
tennae brown.  Palpi  pale  fulvous.  Lower 
side  of  thorax  and  abdomen  whitish.  Legs 
whitish  margined  with  brown.  The  hind 
margin  of  the  collar,  the  upper  side  of  thorax, 
and  upper  side  of  anterior  wings  bright  grass- 
green.  The  upper  side  of  the  abdomen  is  pale 
brown  annulated  with  black.  The  posterior 
wings  arc  vinaceous  with  the  costa  shining 
whitish  and  the  fringes  on  the  outer  margin 
darker  than  the  body  of  the  wing.  The  an- 
terior wings>   are   crossed    by  two  angulated 
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transverse  exceedingly  fine  median  lines. 
The  under  sides  of  both  wings  are  vinaceous. 
The  anteriors  whitish  on  the  costa  near  the 
apex  and  broadly  whitish  on  the  inner  mar- 
gin. There  is  a  small  dark  brown  spot  on 
the  costa  of  the  primaries  a  little  beyond  the 
middle.     Expanse,  20  mm. 

i 

LITHOSIIDAE. 
Cabarda,   Walk. 

44.  C.  torridUySip.  nov.  2.  Antennae, 
front,  collar,  and  thorax  white.  Legs  pale 
yellow.  Abdomen  gray.  Upper  side  of  an- 
terior wings  milk-white  with  two  small  oval 
pale  fawn  spots  arranged  longitudinally  in 
the  cell  beyond  the  middle,  a  small  spot  of 
the  same  color  at  the  base,  a  moderately  large 
brown  blotch  below  the  cell  near  the  middle 
tapering  inwardly  toward  the  base,  and  a 
limbal  band  broadest  near  the  posterior  mar- 
gin. The  apex  broadly  fawn  color  with  a 
series  of  small  spots  of  the  same  color  on  the 
outer  margin  between  the  nervules,  gradually 
diminishing  in  size  tow^ard  the  outer  angle. 
The  posterior  wings  are  very  pale  semi-trans- 
lucent fawn  color.  The  under  side  of  both 
wings  is  of  the  same  color  as  the  upper  side 
of  the  secondaries.  The  costa  and  the  outer 
and  inner  margins  of  the  primaries  are  paler. 

Expanse,  20  mm.     Habitat,  Benita.     (Feb- 
ruary.) 

45.  C.  femperafa,  i>p.  nov.  (f .  Allied  to 
C  frigida.  Walk.  The  under  and  upper 
sides  of  the  body  are  white.  The  primaries 
are  dull  white  with  the  outer  half  heavily 
covered  with  rusty  scales  shading  into  black- 
ish near  the  outer  margin.  On  the  costa 
before  the  apex,  and  on  the  outer  margin 
just  below  the  apex,  this  ferruginous  tract  is 
indented  by  two  subtriangular  pure  white 
spots.  The  posterior  wings  are  grayish, 
darkest  near  the  outer  margin,  and  the  fringes 
of  both  primaries  and  secondaries  are  whitish. 
On  the  under  side,  both  wings  are  whitish, 
the  primaries   being   clouded    to   pale  ferru- 


ginous on  the  costal  area,  and  both  wings 
have  a  faint  submarginal  line  running  par- 
allel to  the  outer  margin. 
Expanse,  19  mm. 

BizoNE,  Walk. 

46.  B.  Africanay%^,x\o\,  $,  Pure  white. 
The  legs  pale  yellowish.  Posterior  wings 
with  one  or  two  black  dots  on  the  costa  near 
the  base.  The  primaries  are  crossed  by  a 
median  and  a  limbal  transverse  line  of  dark 
brown,  or  blackish,  somewhat  angulated. 
There  are  two  small  black  spots  on  the  cell 
between  these  lines  arranged  longitudinally, 
and  one  or  two  black  spots  on  the  outer  mar- 
gin below  the  apex.  The  female  is  marked 
as  the  male,  but  larger.  Underside  of  wings 
immaculate. 

Expanse,  $ ,  18  mm. ;    $ ,  20  to  22  mm. 

47.  B,  Porrima,  sp.  nov.  g.  Allied  to 
the  preceding  species,  but  smaller,  and  with 
the  fore  wings  luteous.  The  markings  very 
much  the  same  as  in  the  preceding  species, 
but  the  spots  on  the  cell  between  the  trans- 
verse lines  coalesce  with  the  lines.  Under 
side  of  wings  white,  immaculate.  Female 
like  the  male. 

Expanse  of  six  specimens  before  me  aver- 
ages 18  mm. 

48.  B,  rubristriga^  sp.  nov.  $,  Snowy- 
white  with  two  bright  crimson  transverse 
bands,  with  two  small  black  spots  enclosed 
between  them  on  the  cell  and  arranged  longi- 
tudinally. There  are  no  black  spots  at  the 
base  of  the  primaries.  The  crimson  bands 
reappear  faintly  on  the  under  side. 

Expanse,  16  mm.  This  species  is  charac- 
terized by  having  the  primaries  relatively 
narrower  than  in  the  preceding  species. 

Barsinb,  Walk. 

49.  B,  Gubunicoy  sp.  nov.  $.  Allied  to 
B.  {Siccta)  rivulosa^  Walk.,  with  the  type  of 
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which  I  have  compared  it,  but  widely  dif- 
ferent. The  front  and  collar  are  pale  orange. 
The  thorax,  abdomen,  and  legs  are  pale  red- 
dith-fawn.  The  anterior  wings  are  pale  fer- 
ruginous with  a  double  series  of  irregular 
spots  before  the  base,  a  zigzagged  transverse 
median,  and  a  greatly  zigzagged  transverse 
limbal  band,  a  spot  at  the  end  of  the  cell, 
and  a  submarginal  series  of  spots,  all  pale 
purplish.  The  posterior  wings  are  semi- 
diaphanous,  very  pale  fuscous.  The  under 
side  of  the  wings  are  without  markings,  save 
that  the  bands  in  the  primaries  very  faintly* 
reappear.  The  female  is  larger  than  the 
male  and  with  the  spots  and  bands  in  the 
primaries  darker,  and  the  ground  color  of 
these  wings  redder. 
Expanse,  J ,  20  mm. ;   ? ,  25  mm. 


MiLTOCHRISTA,   HUbn. 

50.  M.  numida^  sp.  no  v.  $,  The  front 
white.  The  body  pale  yellowish-fawn.  The 
legs  yellowish  with  the  tibiae  provided  with 
heavy  black  tufts  before  the  tarsi.  The  an- 
terior wings  are  pale  stramineous  tinged  in 
some  Rpecimens  with  reddish  towards  the 
apex.  At  the  base  there  are  three  small 
black  spots.  There  is  a  very  heavy  black 
spot  at  the  end  of  the  cell.  A  series  of  heavy 
irregular  black  spots  form  a  transverse  me- 
dian band  curved  outwardly  and  coalescing 
about  the  middle  of  the  wing  with  a  similar 
band,  which  forms  with  a  still  heavier  sub- 
median  band  an  irregular  circle,  surrounding 
the  black  spot  at  the  end  of  the  cell.  There 
are  two  submarginal  black  spots  about  the 
middle  of  the  outer  margin.  In  some  speci- 
mens these  coalesce  with  the  heavy  submar- 
ginal band.  The  posterior  wings  have  some 
black  spots  on  the  outer  margin,  heaviest 
near  the  outer  angle.  The  markings  of  the 
upper  surface  reappear  upon  the  lower  side 
of  the  wings,  but  fainter  and  poorly  defined. 
The  posteriors  have  a  double  series  of  black 
spots  near  the  outer  angle  on  the  outer  mar- 


gin.   The  female  is  marked  as  the  male  but 
with  broader  wings. 

Expanse,  ^,  16  mm.;   $,x8mm. 

51.  Af.  C/ara,  sp.  nov.  $,  Allied  to  an 
unnamed  species  in  the  British  Museum  from 
Sierra  Leone.  Pale  cream  color.  The  pos- 
terior wings  immaculate.  The  anterior 
wings  with  a  small  black  spot  at  the  base, 
three  similar  spots  forming  a  transverse  series 
beyond  the  base,  one  of  the  spots  on  the 
costa,  another  near  the  middle  of  the  wing, 
and  the  third  on  the  inner  margin.  There  is 
a  transverse,  zigzagged,  pale  brown  line 
crossing  the  wing  before  the  end  of  the  cell; 
a  minute  black  spot  at  the  end  of  the  cell; 
another  somewhat  broader,  very  irregular, 
transverse  brown  line  beyond  the  cell ;  and 
a  number  of  small  linear  black  marks  upon 
the  outer  margin. 

Expanse,  16  mm. 

52.  M.  (/)  tryikrias^  sp.  nov.  $,  An- 
tennae plumose,  black.  The  body  dark  red. 
Legs  margined  with  black.  Primaries  dark 
red  shading  into  pale  orange  at  the  apex,  and 
the  outer  margin  uniformly  fringed  with 
dark  brown.  The  primaries  have  a  costal 
and  nn  interior  black  basal  ray  followed  by  a 
double  transverse  line,  which  is  succeeded  by 
a  series  of  irregular,  very  angulated,  and 
heavy  dark  markings,  which  irregularly  en- 
circle the  black  discal  dot,  which  is  situated 
at  the  end  of  the  cell.  These  markings  are 
followed  by  a  submarginal  series  of  spots,  of 
which  the  third  and  the  fifth,  reckoning  from 
the  costa,  and  those  nearest  the  outer  angle 
are  the  largest,  the  fifth  coalescing  with  the 
fringe.  All  of  the  markings  are  dark  pur- 
plish-brown. The  secondaries  are  rosy  with 
the  outer  margin  dark  brown.  The  under 
sides  are  marked  as  the  upper,  but  all  the 
markings  are  more  obscure. 

Expanse,  16  mm.  I  refer  this  species  with 
great  doubt  to  the  genus  Miltochrista,  owing 
to  the  heavily  pectinated  form  of  the  anten- 
nae. It  represents,  possibly,  a  new  genus 
closely  allied  to  Miltochrista. 
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A  MELANISTIC    LOCUST. 


BY   A.    P.    MORSE,    WBLLBSLBY,    MASS. 


In  the  latter  part  of  July,  1892,  I  had 
the  good  fortune  to  stumble  upon  a 
thriving  settlement  of  that  elegant  locust 
Paroxya  atlantica  Scudd.  in  the  near 
vicinity  of  Cambridge,  namely,  on  the 
bank  of  Charles  River  at  Faneuil  station. 
This  find  was  unexpected  from  the  fact 
that  this  species  is  a  southern  locust 
and,  I  believe,  has  been  previously 
taken  in  New  England  only  in  the 
southernmost  portions.  vSeveral  weeks 
later  I  took  one  male  in  a  meadow  at 
Newtonville,  at  quite  a  distance  from 
the  river.  These  two  localities  are  the 
only  places  in  which  I  have  met  with 
this  species  north  of  Connecticut, 
where  I  have  taken  it  at  Niantic  in  a 
situation  similar  to  that  at  Faneuil,  and 
at  Stamford  in  the  long  sedge  of  bushy 
pasture  meadows,  at  an  elevation  con- 
siderably above  tide- water. 

At  Faneuil  the  first  specimen  taken, 
a  female,  was  captured  while  sweeping 
over  some  weeds  at  the  edge  of  the  salt- 
marsh  in  search  of  other  Acrididae,  and 
search  being  made,  a  number  of  speci- 
mens, mostly  males,  were  secured. 
These  were  found  to  be  most  plentiful 
on  a  species  of  Spartina,  or  cord-grass, 
along  some  of  the  ditches  and  tidal  run- 
ways, and  while  quite  active  were  not 
difficult  to  capture,  usually  trying  to 
escape  observation  by  sidling  around 
the  stout  grass-stems  in  preference  to 
flight,  which  was  resorted  to  only  when 
alarmed. 


Among  those  secured  on  this  occasion 
was  one  male  which  presented  a 
marked  contrast  to  the  others  in  being 
deep  greenish-black  in  color,  with  a 
peculiar  oily  lustre  which  became  shin- 
ing on  the  smoother  portions  of  the 
body,  particularly  on  the  sides  of  the 
pronotum,  and  the  thoracic  and  abdomi- 
nal sterna.  A  fuller  description  is 
appended. 

At  a  second  visit  a  few  days  later 
three  more  black  males  were  secured, 
and  also  two  female  nymphs  as  deeply 
colored  as  the  adult  males.  No  black 
adult  females  were  taken,  though 
several  secured  at  this  time  and  at  a 
third  visit  were  extremely  dark  in 
coloring. 

The  dark,  heavy-bodied  females, 
which  seemed  to  prefer  remaining  on 
or  near  the  rubbish  of  dead  stalks  and 
weeds  covering  the  ground,  were  not 
noticeable  objects ;  but  the  more  active, 
black  males  were  quite  conspicuous 
against  the  green  background  of  the 
higher  zone  of  growing  vegetation 
which  they  frequented. 

Paroxya  a//a»/iVa[Scudd.  Mclanistic  male. 
Description  of  fresh  specimen,  taken  at 
Faneuil,  Mass.,  Jul^  22,  1892. 

Head,  thorax  and  abdomen  deep  greenish 
black.  Tegmina  translucent,  brownish  fus- 
cous, with  brownish-  to  greenish-black  reins 
and  venules.  Wings  transparent  greenish, 
the  veins  and  venules  dark  except  in  posterior 
third  of  anal  field,  darkest  in  anterior  and. 
axillary  fields. 
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Eyes  greenish-black  with  brownish  reflec- 
tions. Antennae  greenish-black,  the  articu- 
lations pale. 

Abdomen  with  the  overlapping  caudal  and 
pleural  margins  of  each  segment  paler  green- 
ish-black, these  paler  markings  enlarged 
anteriorly  on  sterna  6,  7,  and  8,  to  form 
very  obtusely  triangular  pale  spots.  A  large 
circular  pale  spot  on  sternum  9  reach- 
ing the  caudal  margin.  The  elevated  cepha- 
lic margin  of  sternum  10  pale  in  median 
portion. 

Fossal  membranes  deep  brown.  Femora  i 
and  2  deep  sage  green,  lightest  on  proximal 


thirds  of  caudal  faces.  Posterior  femora 
black  at  tips,  passing  into  dark  brownish- 
green  on  the  external  face,  and  olive-green 
on  the  internal  face  and  in  tibial  groove; 
dusky  herring-bone  markings  on  both  faces; 
a  dusky  spot  on  the  proximal  end  of  the 
upper  groove  and  another  with  oblique  edges 
one-third  the  distance  toward  tip. 

Tibiae  deep  greenish-black;  the  posterior 
shining  black  at  proximal  end  with  a  narrow 
sage-green  annulus  beyond,  widest  inside. 
Spines  black.  Tarsi  deep  greenish-black 
above,  paler  beneath,  especially  on  the 
callosities  and  pulvilli. 


A  NEW  AMERICAN   LACINIUS. 

BY    NATHAN    BANKS,    SEA    CLIFF,    N.    Y. 


Lacinius  is  a  genus  of  Phalangildae. 
It  was  erected  in  1876  by  Thorell  for  P, 
horridus  Panz.  (Sopra  alcuni  Opilioni 
d'Europa  e  dell'Asia  occidentale,  Ann. 
mus.    civ.    St.    nat.    Genova,   vol.    viii, 
1876).       Simon  (Arachnides  de  France 
tome  vii,    1S79)    united  it  to  Acantho- 
lopus  Koch,  I  think,  on  good  grounds. 
But  as  Acantholophus  is  preoccupied,  I 
believe,  by  MacLeay  in   Coleoptera,    it 
may  be  best  to  use  Lacinius  ;  especially 
so  since  Simon  considers    P,  horridus 
Panz.    as    the   type    of  Acantholophus. 
Lacinius   is    closely    related    to    certain 
species  of  Oligolophus  by  the  spinous 
eye-tubercle    and    anterior    marj^in    of 
cephalothorax  ;  also  by  having  promi- 
nent spines  on  the  femora  of  the  palpi. 
It   differs    in    having   the     eye-tubercle 
more  remote  from  the  anterior  margin 
of    the    cephalothorax.     I   believe    the 
American  forms  can  be  farther  separated 
from    Oligolophus   in  not   having  false 
articulations  in  the  metatarsi.     The  legs 


are  shorter  than  in  Oligolophus.  Two 
species  of  Oligolophus  have  been  de- 
scribed from  U.  S.,  O,  pictus  Wood 
and  O.  ohioensis  Weed.  The  latter  I 
should  place  in  Lacinius;  it  resembles 
the  European  L,  spinosus  Bosc.  {pb- 
tusidentatus  Koch)  ;  while  the  species 
which  I  describe  below  has  more  resem 
blance  to  the  typical  species  of  the 
genus  L,   horridus  Panz. 

Lacinius,  Oligolophus,  Mitopus  and 
Phalangium  form  a  tribe  of  the  Phalan- 
ginae,  distinguished  by  having  a 
prominently  spinous  eye-tubercle  and  a 
group  of  spines  on  the  anterior  margin 
of  the  cephalothorax.  This  tribe  may 
be  called  Oligolophini.  It  may  be 
divided  into  two  groups,  according  to 
the  presence  (Lacinius,  Oligolophus) 
or  absence  (Mitopus,  Phalangium)  of 
prominent  spines  on  the  femora  of  the 
palpi. 

Phalangium       longipalpis       Weed 
would    according    to    some    European 
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authors  be  placed  in  a  separate  genus, 
Cerastoma ;  others  do  not  favor  the  divi- 
sion   of  the  genus  on  sexual   grounds. 

L,aciHius  texanus^uoy.  sp.  Length  of  body 
3.6  mm.,  width  of  body  2.  mm.  Length  of 
femur  i,  i.  mm.,  femur  11,3. i  mm.,  femur  iv, 
2.1  mm.,  leg  i,  6.  mm.  Color  gray,  mottled 
with  white  and  brown ;  cephalothorax  and 
dorsum  of  abdomen  gray,  mottled  with  brown 
and  white  spots;  the  vase-shaped  mark  barely 
visible;  venter  grayish  white,  a  black  line  on 
the  sides.  Cephalothorax  with  some  scattered 
spines  and  three  large  ones  on  the  anterior 
margin,  the  median  the  largest;  on  the  sides 
are  three  spines  projecting  between  the  legs. 
Eye-tubercle  near  the  hind  margin  of  the 
cephalothorax,  nearly  twice  its  diameter  from 
the  anterior  margin,  with  two  rows  of  four 
large  spines.  The  posterior  edge  of  each 
dorsal  segment  of  the  abdomen  provided  with 
a  row  of  about  ten  white  spines.  Palpi  quite 
large,  white  with  some  brown  spots.  The 
femur  with  about  seven  large  and  several 
smaller  white  spines  on  the  under  side,  the 
end  enlarged  internally  and  covered  with 
short,  stiff,  black  hairs.  The  patella  is  pro- 
longed, the  inner  side  and  prolongation  being 


covered  with  short,  stiff,  black  hairs.    The 

tibia  is  enlarged  at  the  end  on  the  inner  side 

and  covered  with  similar  hairs;  on  the  under 

side  are  two  white  spines,  like  those  on  the 

femur.     The   tarsus  (5th  joint)    is  about  as 

long  as  the  two  preceding,  slightly  curved, 

and  provided   with  stiff  hairs  and  a  simple 

claw  at  end.     Legs  pale  with  brown  bands ; 

two  on  the  femur,  on    the  patella,  tibia  and 

metatarsus  one  each,  and  one  at  the  base  of 

the  tarsus.     The  legs  are  all  short,  especially 

I  and  III ;  metatarsus  i  shorter  than  tibia  i ; 

there  are  no  false  articulations  in  any  of  the 

metatarsi.       The  coxae  bear  several    (3-6) 

spines,  one  or  two  on  each  coxa  being  very 

large;    several   prominent   spines  at  end   of 

femur,  patella   and  tibia.      The   femora   are 

round  except  11  which  becomes  quadrangular 

near  tip;  all  the  tibiae  are  quadrangular,  each 

angle  being  furnished   with  a  row  of  small 

spines;  the  patellae  are  somewhat  four-sided, 

and  the  small  spines  are  in  rows,  as  also  on 

the  femora.     The  tarsi  consist  of  many  short 

joints.    The  tips  of  the  claws  of  the  mandibles 

are   black.     The  structure  of  the  coxae  and 

sternum   is  similar  to   that   of  Oligolophus, 

but  the  sternum  is  a  little  shorter.  The  lateral 

pore  is  not  visible  from  above. 

Habitat,  Eastern  Texas. 


THE     LARVAL     STAGES     OF    ICHTHYURA     MULTNOMA     Dyar. 


BY  HARRISON   G.    DYAR,    BOSTON,  MASS. 


Ichthyura  mulinoma  Dyar. 

1892 — Dyar,  Canadian  entomologist,  xxiv, 
179. 

First  larval  stage. — Head  round,  shining 
black  with  a  few  hairs;  width  0.5  mm.  Body 
somewhat  flattened,  with  long  pale  and  black 
hairs  rising  singly  from  large  concolorous 
tubercles;  color  sordid  grayish,  tinged  with 
dark  vinous  on  joints  2,  5,  7,  8,  11  and  12 
over  the  dorsum.  Feet  normal,  the  thoracic 
dark,  the  abdominal  concolorous  with  the 
body.  As  the  stage  advances,  the  whitish 
spaces  on  the  back  become  nearly  white  and 


the  piliferous  tubercles  come  out  black  and 
distinct,  in  three  rows  on  each  side.  At  the 
end  of  this,  and  of  each  following  stage,  the 
larva  spins  a  house  of  thread  and  leaves  in 
which  it  molts,  and  in  which  it  remains  dur- 
ing the  succeeding  stage,  when  not  eating. 
The  larvae  are  solitary. 

Second  stage. —  Head  as  before;  width  0.9 
mm.  Body  flattened,  with  deep  segmental 
incisures ;  piliferous  tubercles  large,  concolor- 
ous at  first,  but  later  black ;  setae  short,  black. 
Color  blackish  vinous  except  the  dorsum  of 
joints  3.  4.  6,  9,  ID  and  13  which  is  greenish 
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white,  containing  tubercle  i  and  a  verv  narrow 
dark  dorsal  line.  The  anal  plate  (1.  «.,  joint 
i^  or  the  tenth  abdominal  segment)  is  vinous. 
Lateral  and  subventral  tubercles  pale. 
Thoracic  feet  black. 

Third  stage.  —  Head  rounded,  median 
suture  deep,  shiny  black,  hairy ;  width  1.8  mm. 
Warts  rather  large,  each  with  a  hair,  and 
other  somewhat  shorter  hairs  arise  from  the 
body.  Color  vinous  black  with  pale  yellow 
dorsal  patches  on  joints  3  and  4,  6,  9  and  10 
and  13  anteriorly,  enclosing  warts  i  and  ii. 
A  dark  dorsal  line,  each  side  of  which  are  a 
few  yellow  mottiings  on  the  dark  segments; 
subventral  warts  largely  yellow,  the  others 
concolorous  with  the  markings  except  row 
i  which  is  dark  on  the  yellow  segments. 
Setae  all  blackish.  Later,  joints  5  and  12  are 
seen  to  be  a  little  enlarged  dorsally,  a  narrow, 
broken,  waved  line  appears  along  warts  i  in 
the  yellow  markings,  the  yellow  patch  on 
joints  9  and  10  extends  faintly  on  joint  11, 
there  is  a  broken,  irregular,  yellow,  super- 
stigmatal  line,  distinct  only  on  the  yellow- 
marked  segments  and  some  rather  more 
continuous  yellow  mottiings  along  the  sub- 
stigmatal  ridge. 

Fourth    stage.  —  Head    rounded,    clypeus 
depressed,  median   suture  deep;   hair  short, 
dense,    white;    color    black,    slightly    shiny, 
brownish  centrally  in  the  depression  around 
the   median   suture;    width   3.0   mm.     Warts 
rather  large,  rows  i  and  ii  on  joints  3,  4,  6,  9, 
10  and  13  and  all  the  subventral  warts  yellow, 
the   others  black.      Joints  5  and  12   enlarged 
dorsally,     velvety     black.       Color     purplish 
black,  a  broad,  yellow,  dorsal  band  except  on 
joints  5  and  12,  containing  a  broken,  triple, 
dorsal  line,  fainter  on  joints  7,  8  and  11.  The 
rest  of  the  body  is  purplish   black,   the  sub- 
ventral region  included.       Hair  dense,  white, 
consisting  of  fine  short  hairs  from  the  body, 
with  single,  slightly  longer  and   larger  ones 
from  the  warts.      As   the   stage    advances   a 
marked   change   takes   place.      A  broad  pale 
gray  dorsal  band,  containing  very  faint  triple 
dark    line,    obsolescent   and    broken ;    warts 


i  and  ii  orange,  except  on  joints  2  and  5, 
row  ii  on  joints  3,  4,  6,  9,  10  and  13  broadly 
orange ;  a  broad,  pale  bluish,  subdorsal  band» 
heavily  mottled  with  vinous  black ;  joints  5 
and  12  dorsally,  and  lateral  spots  on  all  seg- 
ments (most  distinct  on  joints  3-5),  velvety 
black.  A  broad,  broken,  deep  orange,  stig- 
matal  band,  divided  by  an  irregular  black 
stigmatal  line  and  consisting  of  orange  spots 
spreading  from  the  warts  of  rows  iv  and  v 
and  adjacent  mottiings,  barely  confluent. 
Venter  blackish ;  thoracic  feet  shiny  black. 

Cocoon. —  Not  different  from  the  house 
made  at  the  end  of  each  stage,  except  that 
there  are  a  few  transverse  threads  to  support 
the  pupa. 

Pupa. — Small  but  robust.  Dorsal  outline 
arched,  ventral  nearly  straight,  rounded  at 
both  ends;  cremaster,  a  long  spine  of  even 
thickness  throughout.  Smooth,  shining; 
abdomen  very  slightly  punctured.  Color 
red-brown,  darker  ventrally  and  dorsally, 
nearly  black  on  the  thorax  and  cases,  with  a 
green  tinge  on  the  latter.  Length  13  mm. ; 
width  4.5  mm.  There  are  two  broods  each 
year. 

Food  plant.— \\\\\o\\  (Salix). 

Habitat. — Oregon  and  Washington  west 
of  the  Cascade  range  and,  probably,  also 
western  British  Columbia.  Found  by  Prof. 
O.  B.  Johnson  at  Seattle,  Wash.  Larva 
from  Portland,  Oregon. 

The  Morphology  and  Phylogkny  of   1n- 

SFXTS. 

The  Annals  and  matj^azine  of  natural  his- 
tory published  in  December  last  a  translation 
of  the  concluding  general  portion  of  a  me- 
moir by  N.  Cholodkowsky  on  the  embryonal 
development  of  Phyllodromia  germanica 
(Mdm.  acad.  St.  Pdtersb.,  7  s^r.,  v.  38,  1891) 
which  closes  with  the  following  summary. 
It  will  prove  interesting  and  suggestive  to 
American  entomologists. 

I.  The  head  of  insects  contains  more  than 
four  protozonites,  probably  six,  of  which 
one  is  preoral,  but  the  rest  are  postoral. 
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2.  The  antennae  of  insects  belong  to  the 
drst  postoral  segment  and  are  entirely  homol- 
ogous with  the  remaining  ventral  extremities. 
They  do  not  correspond  to  the  antennae  of 
Peripatus,  but  probably  to  the  chelicerae  of 
spiders,  and  perhaps  to  the  second  pair  of 
antennae  of  Crustacea. 

3.  Since  the  possibility  that  a  number  of 
segments  in  the  germinal  streak  of  different 
arthropods  have  disappeared  is  not  excluded, 
a  homology  of  the  mouth-parts  of  the  different 
classes  of  Arthropoda  cannot  at  present  be 
set  up. 

4.  The     abdominal    appendages    of    the 

insectan    germinal     streak     (including     the 

cerci)  are  homologous  with  the^horacic  legs. 

Herein  it  makes  no  difference  whether  these 

appendages    are    attached  to  the  middle,  at 

the  side,  at   the   front,  or  hind  margin  (are 

meso-,  pleuro-,  pro-,  or  opisthostatic,  in  the 

terminology  of  Graber),  provided  only  that 

their  cavity  is  immediately  continuous  with 

that   of   the    somite   to   which  they  belong. 

The    fact    that    the    abdominal   appendages 

usually  remain  unsegmented  in  nowise  tends 

to  show  that  they  are  not  of  the   nature  of 

limbs,  since,   for  instance,  the  mandibles  also 

are  always  unsegmented.* 

5.  Many  of  the  abdominal  appendages  of 
larvae  and  perfect  insects  are  homologous 
with  the  thoracic  legs,  even  when  they  are 
secondary  in  ontogeny. 

6.  The  primitive  function  of  the  first  pair 
of  the  abdominal  appendages  was  ambulatory, 
as  also  that  of  the  remaining  appendages. 
The  ancestors  of  the  insects  were  therefore 
undoubtedly  homopod,  not  heteropod. 

7.  The  many-legged  insect  larvae  are  to 
be  derived  from  the  six-legged  just  as  little 
as  are,  conversely,  the  hexapod  iarvae  from 
the  polypod ;  both  forms  developed  indepen- 
dently of  one  another. 

8.  The  embryonic  envelopes  of  the  insects 
probably  correspond  to  the  remains  of  a 
trochosphere. 


•  Whether    the    segmented    branchial     filaments    of 
Sisyra  and  Sialis  belong  to  this  category  is  doubtful, 
but  can  only   be  decided   hy  embryological   investiga- 
tions. 


Westwood  and  Stainton. 

The  death  on  Jan.  2  of  Prof.  J.  O.  West- 
wood  of  Oxford  at  the  advanced   age  of  87 
removes  the  most  distinguished  entomologist 
of  our  time.     For  sixty-five  years  his  contri- 
butions to  our  science   have  been    uninter- 
rupted and  have  enriched  and  advanced  every 
branch  of  systematic  entomology.     No  writer 
has  made  known  so  many  singular   forms, 
for  which  he  seems  to  have  had  a  remarkable 
predeliction.     He  had  a  La||eillean  eye  for 
structure  and  he  depicted    insects  with  rare 
skill;  of  his  published  drawings  there  must 
be  manv  thousands,  and  thev  are  of  the  ut- 
most  service  to  the  systematist;  yet  his  port- 
folios are  crowded  with  unpublished  figures. 
His  Introduction  to  the  classification  of  in- 
sects, though  half  a  century  old,  is  a  store- 
house of  fact  and   historical    statement,  ad- 
mirably presented  and  still   our  best  general 
guide;  but  to  do  for  the  entomology  of  today 
what  he  did  for  that  of  1840  would  require 
treble  the  space  he  gave  to  it.     No  entomolo- 
gist the  world  over  has  been  held  in   such 
reverent  esteem  by  Americans  as  Westwood. 
News  comes  from  EngUnd  of  the  death  of 
Mr.   H.  T.  Stainton  at  the  age  of  70.     His 
studies  of  the  Tincina  are  well   known  to  all 
American   entomologists   and      he     will     be 
remembered  especially  by  them  for  his  careful 
collocation  of  the  scattered  papers  of  our  own 
Brackenridge  Clemens  on  the  subject.    Stain- 
ton did  much  to  interest  the  young  in  entom- 
ology      and      edited       journals      especially 
intended   for   the   tyro   and   collector.       His 
work  on  the  Tineina  was  curiously  published 
in  four    different  languages   in   parallel  col- 
umns.    Most  of  us  are  glad  to  publish  in  one. 

Entomological  Notes.  —  The  first  vol- 
ume of  Moore's  gigantic  undertaking  upon 
the  Lepidoptera  Indica  is  now  completed 
with  the  publication  of  Part  12.  This  fine 
quarto  volume,  dedicated  to  the  Empress  of 
India  and  begun  in  1890,  contains  340  pages 
and  94  colored  plates  and  yet  deals  with  only 
two  subfamilies  of  Nymphalidae  —  the  Eii- 
ploeinae  and  Salyrinae. 

Early  in  189 1  Osten  Sacken  proposed  a  new 
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grouping  of  the  Diptera  orthorrhapha,  which 
he  has  now  published  in  detail  in  English  in 
the  Berliner  entom.  zeitschr.  for  1892  (pp. 
417-466).  His  Nemocera  vera  contain  the 
families  Cecidomyidae,  Mycetophilidae.Culi- 
cidae,  Chironomidae,  Psjchodidae,  Dixi- 
dae  (?),  and  Tipulidae;  his  Nemocera  anom. 
alay  the  Bibionidae,  Simulidae,  Blephero- 
ceridae,  Rhvphidae  and  Orphnephilidae;  and 
his  Bremockaeta^  the  Strati om^^idae,  Taban- 
idae,  Acanthomeridae  and  Leptidae  (-j-Xylo- 
phagidae).  His  complete  discussion  will  be 
found  very  interesting. 

With  the  publication  of  the  seventh  part 
Distant  has  completed  his  Monograph  of 
Oriental  Cicadidae,  a  large  quarto  of  over  150 
pages  and  15  plates  crowded  with  admirable 
figures.  The  work  includes  268  species  ar- 
ranged in  34  genera  and  divided  into  the  two 
subfamilies  of  Cicadinae  and  Tibiceninae 
according  as  the  tympana  are  mostly  covered 
or  uncovered.  Owners  of  the  work,  which  is 
published  by  the  Indian  Museum  of  Calcutta, 
will  be  glad  to  place  it  by  the  author's  Rhopa- 
locera  Malaya na. 

The  recent  publication  of  a  new  part  of  the 
Proceedings  of  the  Entomological  society  of 
Washington  completing  vol.  2  and  filled 
with  biological  papers  of  broad  interest,  em- 
phasizes once  more  the  concentration  of 
entomological  industry  at  our  national  capital 
and  the  excellent  influence  exerted  by  the 
division  of  entomology  in  the  U.  S.  depart- 
ment of  agriculture. 

PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE    ENTOMOLOGICAL    CLUB. 

9  December,  1892.  The  174th  meeting 
was  held  at  156  Brattle  St.  Mr.  S.  H.  Scudder 
was  chosen  chairman. 

Mr.  Howard  Evans  Weed  of  Agricultural 
College,  Miss.,  was  elected  an  active  member. 

Mr.  S.  H.  Scudder  exhibited  a  sketch  of 
the  body  of  a  carboniferous  walking  stick, 
Protophasma,  from  Europe  to  show  that  the 
three  divisions  of  the  thorax  must  have  been 
of  nearly  equal  length   and   not  as  in   living 


Phasmidae  very  unequal,  the  prothorax  in 
living  forms  (with  the  exception  of  ProsopuSr 
Phyllium  and  similar  highly  specialized 
forms)  being  much  shorter  than  the  other 
two  divisions.  He  stated  that  this  was  the 
condition  now  of  the  embryo  Diapheromera 
just  before  leaving  the  egg,  the  elongation  of 
the  mesothorax  and  metathorax  taking  place 
during  the  emergence  of  the  insect  from  the 
egg.  This  adds  another  to  the  numerous 
instances  in  which  the  early  types  of  animals 
resembled  the  embryonic  rather  than  the 
mature  condition  of  their  modern  representa- 
tives. 

He  also  stated  that  in  the  examination  of  a 
nearly  ripe  embryo  of  Dissasteira  Carolina , 
he  found  one  of  the  antennae  completely 
developed,  which  the  other  showed  only  the 
enlarged  base,  the  stalk  being  entirely  absent. 
In  the  same  embryo  there  was  an  entirely 
different  arrangement  of  the  middle  legs  of 
the  two  sides ;  on  one  side,  which  seemed  the 
normal,  the  femur  overlay  the  hind  femur 
and  the  tibia  and  tarsi  were  folded  sharply 
back  upon  the  femur;  upon  the  other,  the 
femur  lay  beside  the  hind  femur,  and  the 
tibia  was  bent  at  only  about  a  right  angle  to 
the  femur;  but  apically  was  with  the  tarsi 
twice  bent  to  keep  it  from  extending  beyond 
the  opposite  side  of  the  body. 

He  remarked  further  on  a  species  of  Gryl- 
lodes  found  in  a  burrow  beneath  a  small 
sand  hillock  in  Florida,  by  Mr.  C.  J.  Maynard. 

Mr.  A.  P.  Morse  showed  some  specimens 
taken  by  him  at  Wellesley,  Mass.,  Nov.  17, 
1892,  of  the  following  species:  Ckortopkaga 
viridifasciata,  Sienobotkrus  curtipennis^ 
Melanoplus  collinus^  Encoptolophus  sordidus 
and  Eurytnus  pkilodice.  All  the  specimens 
were  mature.  In  the  case  of  the  first  named 
an  unusual  occurrence  at  that  season  of  the 
year. 

He   also    showed    a    specimen    of    Xahea 
bipunctata    taken    by    him   at   New    Haven, 
Conn.,    Aug.    30.       Mr.    Scudder    said    he 
thought  it  had  not  been  previously  taken  in 
New  England. 
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NOTES    ON    TACHINIDAE. 


BY   S.    WENDELL   WILLISTON,    LAWRENCE,    KANS. 


Some  years  ago,  I  described  (Trans. 
Amer.  ent.  soc.  xiii,  p.  305)  a 
peculiar  genus  of  Tachinidae,  under 
the  name  Melanophrys.  Very  recently, 
1  have  had  the  opportunity  of  exam- 
ining specimens  of  an  allied  species, 
the  types  of  Atrofharista  jurinoides 
Towns.,  now  in  the  collection  of  Mr. 
Aldrich.  A  rather  peculiar  combina- 
tion of  characters  which  these  specimens 
present  will  render  the  following  notes 
of  interest. 

In  the  male  of  M,  Jlavipennis  Will., 
the  eyes  are  conspicuously  pilose.  In  . 
the  male  of  M,  jurinoides  Towns,  the 
pilosity  is  inconspicuous  ;  still  hairs  can 
be  seen  upon  close  examination.  In 
the  females  of  both  species,  the  eyes 
are  bare  even  under  a  searching  exam- 
ination. Hairiness  of  the  eyes  is  usually 
considered  a  generic  character  in  this 
family ;  here  it  is  distinctly  sexual.  The 
antennae  in  the  male  of  M,  Jlavipennis 
have  the  second  joint  not  more  than  one- 
fourth  of  the  length  of  the  third ;  in  a 
female  taken  with  the  male,  the  second 
joint  is  about  three-fourths  the  length  of 
the  third,  —  it  possibly  represents  a 
distinct  species.  In  both  sexes  of  M, 
jurinoides^  the  third  joint  is  only  a  little 
longer  than  the  second. 


In  the  male  of  the  former  species, 
there  is  a  considerable  pilosity  on  the 
thorax  and  abdomen,  wanting  in  all  the 
other  specimens,  both  male  and  female. 
M,  Jlavipennis  otherwise  differs  from 
M.  jurinoides  in  the  presence  of  a  pair 
of  median  bristles  on  the  hind  margin 
of  the  second  abdominal  segment.  In 
M,  Jlavipennis^  the  color-markings  of 
the  front  of  the  male  are  like  those  of 
the  females  of  both  species;  in  M. 
jurinoides  they  are  conspicuously  dif- 
ferent. 

The  singular  thing  about  the  species 
is  that  the  females  are  so  remarkably 
alike  that  one  is  only  assured  that  they 
belong  to  different  species  by  the  pair 
of  bristles  on  the  second  abdominal 
segment.  This  is  all  the  more  strange 
from  the  fact  that  the  color-markings,  as 
also  the  structure  of  the  head,  are  con- 
spicuously unlike  those  of  allied  genera. 
I  should  have  mentioned  the  fact  that 
I  have  a  female  of  M,  flavipennisy 
agreeing  more  nearly  with  the  male  in 
its  antennal  structure. 

Professor  Townsend  has  recently 
published  a  useful  table  of  the 
North  American  genera  of  Tachinidae 
(Trans.  Amer.  ent.  soc.  xix,  p.  92, 
June,    '92).      Unfortunately   its    value 
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is  much  impaired  by  a  previous  paper 
of  Brauer  and  Bergenstamm,  published 
in  1 89 1,  and  received  the  latter  part  of 
that  year,  in  which  some  thirty  or  more 
additional,  old  or  new  genera  are 
referred  to  North  America,  and  which 
must  conflict  more  or  less  with  Mr. 
Townsend's  genera. 

I  cannot  join  with  Mr.  Townsend  in 
his  sweeping  condemnation  of  Brauer 
and  Bergenstamm's  work  in  this  family. 
The  descriptions  of  these  authors  are 
often  involved  and  obscure,  but  I  believe 
that  patient  study,  together  with  ample 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

13  January,  1893.  The  175th  regular  and 
17th  annual  meeting  (since  incorporation) 
was  held  at  156  Brattle  St.  Mr.  S.  H.  Scud- 
der  was  chosen  chairman. 

The  annual  reports  of  the  Secretary, 
Treasurer  and  Librarian  were  presented. 

The  following  officers  for  1893  were 
elected  :  President,  W.  H.  Ashmead  of  Wash- 
ington ;  Secretary,  R.  Hayward;  Treasurer, 
S.  Henshaw;  Librarian,  S.  H.  Scudder; 
members  at  large  of  the  Executive  Com- 
mittee, A.  P.  Morse  and  S.  II.  Scudder. 

The  annual  address  of  the  retiring  Presi- 
dent, Dr.  W.  J.  Holland,  on  "Communal 
cocoons  and  the  moths  that  weave  them"  was 
next  read  bv  Mr.  Scudder  in  the  absence  of 
the  President.  In  this  address  Dr.  Holland 
erected  the  genus  Oecura  and  described  the 
following  new  species :  Oecura  goodiiy 
Anapke  c/<7ra  and  A,  subsordida- 

Mr.  S.  H.  Scudder  called  attention  to  a 
somewhat  similar  habit  in  one  of  the  Mexi- 
can Pieridae  {Euchetra  sociaiis)  described  by 
Westwood. 

Mr.  H.  G.  Dvar  said  that  some  individuals 


material,  will,  almost  always,  solve  the 
problems  which  they  contain.  Espe- 
cially do  I  think  so  from  the  fact  that 
these  authors  have  given  excellent 
figures  of  most  of  the  genera  (three 
hundred  and  over)  know^  to  them,  and 
figures  are  usually  more  valuable  in 
this  family  than  extended  descriptions. 
I  by  no  means  wish  to  affirm  my  faith 
in  the  validity  of  many  of  the  characters 
used  by  them,  but  a  correct  interpreta- 
tion of  the  value  of  these  characters 
will  be  of  more  service  than  a  multi- 
plication of  genera. 


of  Clisiocampa  usually  remain  in  the  nest 
and  undergo  their  transformations. 

Mr.  A.  P.  Morse,  with  reference  to  Clisio- 
campa, stated  that  he  had  seen  a  Baltimore 
oriole  {Icterus  baltimore)  open  a  nest,  but 
that  it  had  considerable  difficulty  in  opening 
the  cocoons  contained  therein. 

Further  discussion  followed  in  which  all 
participated. 

Mr.  A.  P.  Morse  read  a  short  paper  record- 
ing the  occurrence  of  Paroxya  atlantica  at 
Faneuil  Station,  Mass.,  last  summer  and 
stated  that  he  had  captured  there  melanistic 
specimens. 


FoRKiGN  Notes. — Mr.  Charles  Brongniart 
has  succeeded  Mr.  H.  Lucas  as  assistant  at 
the  Paris  museum  in  charge  of  the  arthropods. 

We  regret  to  record  the  death  of  the 
veteran  German  lepidopterist,  Dr.  Adolph 
Speyer  of  Rhoden,  the  precision  of  whose 
work  in  the  study  of  structure  and  of  geo- 
graphical distribution  has  had  a  good 
influence   in  science. 

The  eleventh  part  of  Kolbe's  Introduction 
to  entomology  continues  the  internal  anat- 
omy, dealing  with  respiration,  heat,  the 
fatty  bodies  and  luminosity,  and  begins- 
upon  the  digestive  apparatus. 
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(  Continued  from  fage  400,) 

53.  Af,  Craigii^  sp.  nov.  $,  Antennae, 
front,  and  upper  side  of  thorax  pale  luteous. 
The  upper  and  lower  sides  of  abdomen  luteous 
inclining  to  ferruginous.  There  is  a  black 
spot  on  the  top  of  the  head,  a  black  spot  in 
the  centre  of  each  of  the  patagiae,  and  a 
black  spot  or  two  in  the  middle  of  the  upper 
part  of  the  thorax.  (The  pinned  specimens 
before  me  do  not  enable  me  to  give  the  exact 
number  of  spots  upon  the  thorax).  The 
under  side  of  the  abdomen  is  marked  with  a 
double  row  of  brown  spots,  and  the  legs, 
which  are  of  the  same  color  as  the  underside 
of  the  abdomen,  are  heavily  margined  with 
black.  The  tarsi  are  black  banded  with 
yellow.  The  prevalent  color  of  the  wings  is 
pale  luteous.  The  primaries  have  a  dark 
brown  ray  upon  the  costa  at  the  base  and 
an  interior  basal  ray  of  the  same  color. 
Beyond  these  are  three  small  brown  spots 
succeeded  by  a  very  irregular  transverse 
median  band  which  is  divided  into  two  parts 
on  the  costa.  There  is  a  black  dot  at  the  end 
of  the  cell,  and  a  transverse  limbal  band 
exceedingly  irregular  and  sharply  angulated 
ten  or  twelve  times.  Beyond  this,  there  is 
a  submarginal  series  of  black  spots,  of 
which  the  first,  the  third,  the  fifth,  and 
the  sixth,  reckoning  from  the  costa,  are 
the  largest.  The  fringe  is  dark  brown  on 
the  primaries.  The  secondaries  have  a  num- 
ber of  dark  marks  near  the  outer  angle.  The 
markings  of  the  upper  side  reappear  upon  the 
lower  side,  but  are  fainter  than  on  the  upper 
side  on  the  primaries,  and  darker  than  on  the 
upper  side  on  the  secondaries.  The  female 
is  like  the  male,  but  larger,  and  the  markings 
more  distinct. 

Expanse,  $y  14  mm.;  $,  18  mm.  Habitat, 
Benita.     (January  31st,  *9i.) 

Lepista,  Wallengr. 

54.  Zr.  xanthopa^  sp.  nov.  ^.  Antennae, 
front,  lower  side  of  thorax,  and  legs  testa- 
ceous.    The  collar,   and  upper   side  of  the 


thorax,  and  upper  and  lower  sides  of  the  ab- 
domen are  orange-luteous.  The  primaries  on 
the  upper  side  are  orange-luteous  with  the 
outer  border  pale  plumbeous.  The  second- 
aries are  very  pale  luteous  with  the  outer 
margin  very  narrowly  edged  with  plumbeous 
from  the  outer  angle  half  way  to  the  inner 
angle.  On  the  under  side,  the  primaries  are 
plumbeous  with  the  costal  and  inner  margins 
luteous.  The  secondaries  on  the  under  side 
are  as  on  the  upper  side. 

Expanse,  35  mm.  This  species  is  most 
closely  allied  to  L,  limbatay  Butl.,  with  the 
type  of  which  I  compared  it,  but  from  which 
it  is  widely  different. 

55.  L»  monocAroma,  sp.  nov.  ^.  Front 
orange-luteous.  Body  and  wings  throughout 
pale  fawn  without  any  markings.  The  under 
side  at  the  costa  of  the  primaries  slightly 
tinged  with  orange.     Expanse,  34  mm. 

56.  L.  subumbrata^  %p,  nov.  J,  Antennae 
and  front  whitish.  Eyes  black.  The  upper 
side  of  the  thorax  and  abdomen  fawn  color. 
The  lower  side  of  thorax  and  legs  the  same. 
Under  side  of  abdomen  whitish.  The  upper 
side  of  the  primaries  pale  plumbeous  with 
the  costal  margin  narrowly  edged  with  white. 
The  secondaries  pale  luteous  broadly  mar- 
gined on  the  costa  and  at  the  outer  angle 
with  plumbeous.  The  fringes  of  both  wingt 
plumbeous.  The  lower  side  is  marked 
exactly  as  the  upper.  Female  like  the  male 
but  larger.    Expanse,  $  25  mm. ;   $  30  mm. 

■ 

SozuzA,  Wallengr. 

57.  5.  decifiensy  sp.  nov.  J.  Antennae, 
head,  and  thorax  rufous-ochraceous.  The 
abdomen  and  lower  side  of  thorax  paler.  The 
primaries  rufous-ochraceous  with  a  dark 
brown  spot  on  the  middle  of  the  costa,  and 
another  smaller  spot  below  the  cell  near  the 
middle  of  the  wing.  Secondaries  paler  than 
the  primaries.  Under  side  of  wings  immac- 
ulate with  the  costa  of  the  primaries  slightly 
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tinged  with  rufous,  and  the  apex  shading 
into  dark  brown.  Female  like  the  male  but 
larger.  Expanse,  $  24  mm.;  $  50  mm. 
This  species  is  in  the  British  Museum  un- 
named. 

NuDARiA,  Haw. 

58.  N,  juvnis^  sp.  nov.  $.  Antennae, 
front  and  head  gray.  Thorax  and  abdomen 
above  and  below  dark  gray.  Primaries  dark 
fawn  with  some  black  marks  on  the  costa 
near  the  base,  and  four  black  marks  upon  the 
costa  beyond  the  base.  There  is  a  very 
minute  black  dot  within  the  cell  and  a  large 
oblong  black  dot  at  the  end  of  the  cell.  A 
transverse  angulated  line  crosses  the  wing 
from  the  first  of  the  costal  marks  beyond  the 
base  and  a  pale  irregularly  curved  and 
strongly  angulated  submarginal  line  beyond 
the  black  dot  at  the  end  of  the  cell.  The 
outer  border  is  clouded  with  a  number  of 
dark  marks  heaviest  near  the  outer  angle. 
The  margin  has  a  narrow  black  linear  dot 
on  each  of  the  interspaces  and  the  fringe  is 
concolorous.  The  secondaries  are  paler  than 
the  primaries.  The  under  sides  of  both 
wings  are  immaculate,  save  that  there  is  a 
faint  and  diffused  discal  dot  on  each  of  them. 
Expanse,  18  mm. 

59.  N.  ktcieaia^  sp.  nov.  ^.  Body  and 
legs  yellowish-white.  Primaries  and  sec- 
ondaries white,  the  latter  immaculate,  the 
former  with  a  few  pale  fawn  color  marks 
near  the  base,  and  a  curved  transverse 
median  and  a  transverse  submarginal  band 
of  the  same  color.     Expanse,  15  mm. 

Hbmonia,  Walk. 

60.  ff.  luteicincta^  sp.  nov.  $ .  Body  and 
legs  whitish.  Primaries  pale  fawn  with  the 
costa  and  the  outer  margin  bright  yellow. 
About  the  middle  of  the  costa  there  is  a  pale 
whitish  subtriangular  mark  bounded  exter- 
nally by  a  dark  line,  which  crosses  the  wing 
obliquely  to  the  outer  angle.  The  secondaries 


are  whitish,  immaculate.  The  under  side  ia 
as  the  upper,  but  paler,  and  all  the  markings 
indistinct.     Expanse,  15  mm. 

EuGOA,  Walk. 

61.  E.  costipiaga^  sp.  nov.  $,  Body  tes- 
taceous. Primaries  wood-brown,  darkest  on 
the  basal  half.  Upon  the  middle  of  the  prim- 
aries upon  the  costa  there  is  a  subtriangular 
white  spot.  There  is  a  faint  curved  sub- 
median  line  and  an  obscure  poorly  defined 
discal  dot.  The  secondaries  are  testaceous. 
The  under  side  uniformly  pale  testaceous* 
shining.     Expanse,  15  mm. 

62.  E,  troficalisy  sp.  nov.  $ ,  Upper  side 
of  body  dark  gray.  Lower  side  whitish.  The 
legs  dark  gray.  The  primaries  pale  wood- 
gray,  clouded  near  the  base  with  blackish, 
beyond  which  there  is  a  very  faint  and  curved 
transverse  line  succeeded  by  a  dark  trans- 
verse limbal  shade  covering  the  end  of  the 
cell  and  extending  beyond  it.  In  the  middle 
of  this  dark  band  is  a  large  discal  dot,  whitish 
in  color,  pupilled  with  blackish.  Beyond 
this  shade,  there  is  a  faint  curved  limbal  line, 
blackish  in  color  margined  internally  with 
pale  gray.  There  is  a  strongly  angulated 
submarginal  line,  the  angulations  in  which 
are  most  sharply  produced  beyond  the  end 
of  the  cell  and  near  the  outer  angle.  Margin 
narrowly  blackish.  Fringes  dark  gray.  The 
secondaries  are  whitish,  shading  into  testa- 
ceous upon  the  outer  margin.  The  fringes 
arc  whitish.  The  under  side  of  both  wings 
is  immaculate,  pale  testaceous,  shading  into 
whitish  upon  the  inner  margin  of  the  sec- 
ondaries. The  fringes  are  as  upon  the  upper 
side,  dark  gray  upon  the  primaries,  and 
whitish  upon  the  secondaries.  Expanse,  20 
mm. 

NYCTEMERIDAE. 
Terina,  Walk. 

63.  T,  ttnui/ascia^  sp.  nov.  (J.  Antennae 
black.  Front  white.  Head  black.  Collar 
and  upper  side  of  thorax  orange-red.     Upper 
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side  of  abdomen  brown  with  a  dorsal  line  of 
white  spots.  Under  side  of  thorax  orange, 
of  abdomen  gray,  annulated  with  whitish. 
Legs  dark  gray,  margined  with  whitish. 
Primaries  dark  orange-red  with  the  apical 
third  black,  and  a  large  white  subapical  spot. 
The  secondaries  are  margined  with  black, 
the  band  incised  deeply  opposite  the  cell. 
The  under  side  of  the  wings  is  as  the  upper 
side  but  somewhat  paler.  Expanse,  33  mm. 
The  marginal  band  on  secondaries  is  nar- 
rower than  in  any  other  species  thus  far 
described. 

64.  7".  minor y  sp.  nov.  $,  Antennae 
orange  with  the  pectinations  black.  Front, 
head,  thorax,  and  upper  side  of  abdomen 
uniformly  dark  orange-red.  The  under  side 
of  the  body,  the  collar,  and  the  legs  whitish. 
The  upper  side  of  the  wings  is  uniformly 
dark  orange-red,  the  outer  half  of  the  prim- 
aries deep  black,  and  the  outer  third  of  the 
secondaries  bordered  with  the  same  color, 
the  border  diminishing  from  the  outer  angle 
to  the  anal  angle.  The  secondaries  have  a 
conspicuous  black  discal  dot  at  the  end  of  the 
cell.  On  the  under  side  the  inner  margin  of 
the  primaries  is  pale  yellow,  while  the  costal 
area  is  of  the  same  color  as  on  the  upper 
side ;  but  the  outer  area,  which  is  black  abore 
is  chocolate-red  beneath,  shading  into  black 
before  the  inner  area.  The  secondaries  are 
ferruginous,  shading  into  orange  upon  the 
inner  margin.  The  black  outer  band  of  the 
upper  side  is  replaced  upon  the  lower  side  by 
chocolate-red.  The  black  discal  dot  is  as  on 
the  upper  side.  Expanse,  28  mm.  Habitat, 
Benita. 

Otroeda,  Walk. 

65.  O.  ftrmagnificay  sp.  nov.  J.  An- 
tennae testaceous.  Front  white.  Palpi  black 
margined  with  white  below.  Collar  black 
with  a  large  white  spot  on  the  middle  and  a 
smaller  one  on  either  side  at  the  base  of  the 
wings.    Tegulae  black  margined  with  white. 


There  are  two  white  spots  on  the  hind  part 
of  the  thorax.     The  upper  side  of  the  abdo- 
men is  orange-red  with  a  heavy  black  dorsal 
line  and  similar  lines  on  either  side.    The 
under  side  of  the  thorax  is  orange-red.    The 
legs  are  whitish  margined    outwardly   with 
black.    The  tarsi  are  black  ringed  with  white 
and  the  anterior  legs  have  a  small  oval  white 
spot  in  the  middle  of  the  black  margin  of  the 
tibiae.      The  under  side  of  the  abdomen  is 
white  with  a  ventral  row  of  cuneiform  black 
spots.    The  primaries  are  bright  orange-red, 
inclining  to  fulvous  near  the  costa.    At  the 
base,  there  is  an  irregular  black  spot.    The 
costa  at  the  base   is   narrowly  edged  with 
black,   then   more  broadly  edged  with    the 
same  color,  then  again  more  narrowly  edged, 
and  just  before  the  end  of  the  cell,  this  border 
rapidly  widens  out  into  the  broad  apical  black 
area,  covering   the  outer  half  of  the  wing. 
The  inner  margin  of  this  black  area  extends 
in  an   irregularly   curved  line  around   to  a 
point  upon  the  inner  margin  one  fourth  of  the 
distance  from   the  outer  angle  to  the  base. 
This  black  apical   tract  is  interrupted  by  a 
marginal  band  of  large  white  spots  increas- 
ing in   size  toward   the  costa  and  preceded 
inwardly  by  a  series  of  large  white  spots  run- 
ning from  the  costa  outwardly  and  terminat- 
ing above  the  fifth  spot  from  the  inner  angle. 
On  either  side  of  the  ends  of  the  nervules 
there  is  a  narrow  white   line   produced   in- 
wardly, recalling  the  marking  which  is  found 
upon   the  margin   of  the  wing  of  Diadema 
dinarcka^  Hew.     The  secondaries  are  broadly 
orange-red  with  a  heavy  black  border  inter- 
rupted by  a  band  of  large  submarginal  white 
spots  and  a  marginal  series  of  white  mark- 
ings similar  to  those   upon   the   primaries. 
The  under  side  is  marked  as  the  upper  side. 
Expanse,  90  mm. 

This  exceedingly  beautiful  species  differs 
very  largely  from  any  other  species  in  the 
genus  in  the  style  of  its  markings.  It  may 
be  worthy  of  note  that  in  the  large  series  of 
specimens  of  Otroeda  numbering  nearly  sixty 
in   my  possession,  I  find  many  intergrading 
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forms,  which  lead  me  to  tl)e  conclusion  that 
O.  kesperia^  Cram.,  O.  occidentis^  Walk., 
O.  cafray  Dru.,  and  probably  O.  yomesiy 
Sharpe,are  forms  of  one  variable  species. 

LIPARIDAE. 

EuPROCTiDiON,  gen.  nov. 

Antennae  of  the  male  strongly  pectinated. 
Palpi  porrect.  First  and  second  joints  densely 
covered  with  short  hair.  The  second  joint 
swollen.  The  third  joint  very  minute,  naked 
at  the  extremity.  The  abdomen  is  one 
quarter  longer  than  the  secondaries,  tufled 
at  the  anal  extremity,  and  with  two  tuds  of 
hair  upon  the  dorsal  line  behind  the  thorax. 
The  primaries  have  the  costa  moderately  con- 
vex, the  outer  margin  strongly  convex,  the 
outer  angle  produced  as  in  the  genus  Calpe, 
and  the  inner  margin  convex  before  the  base. 
The  secondaries  are  subovoid.  The  neura- 
tion  is  chamcteristic  of  liparid  genera,  the 
radial  in  both  wings  originating  at  the  same 
point  as  the  last  median  nervule.  The  disco- 
cellular  nervelets  form  a  sharp  angle  at  the 
middle  of  the  end  of  the  cell. 

66.  E.  GaduHica i  sp.  nov.  J.  Antennae 
with  the  culmen  whitish,  the  setae  dark 
brown.  The  palpi,  the  head,  and  the  upper 
side  of  the  thorax  are  dark  brown.  The  abdo- 
men is  pale  testaceous  with  the  apex  tufled 
with  black  and  two  small  tufts  of  brown  hair 
upon  the  dorsal  line  back  of  the  thorax.  The 
lower  side  of  the  abdomen  is  yellowish. 
There  is  a  lateral  brown  line  separating  the 
dorsal  area  from  the  ventral  area  of  the  abdo- 
men on  either  side.  The  primaries  have 
the  outer  angle  produced  inwardly  and  the 
inner  margin  slightly  convex  before  the  base. 
The  outer  margin  is  regularly  convex.  The 
primaries  are  wood-brown,  clouded  in  the 
middle  with  dark  brown,  and  with  a  curved 
whitish  band  crossing  the  middle  of  the  wing 
from  the  costa  about  the  middle  to  the  inner 
margin  one  third  of  the  distance  from  the 
base.     This  band  is  enlarged  outwardly  be- 


yond the  cell,  where  it  has  on  its  outer  edge 
a  light  line  defined  inwardly  with  brown 
and  terminating  at  the  origin  of  the  thirti 
median  in  a  bright  white  spot.  The  limbal 
area  has  some  whitish  marks  near  the  costa 
and  near  the  inner  margin.  The  outer  mar- 
gin is  defined  by  a  series  of  black  dots.  The 
fringes  are  reddish.  The  secondaries  are 
creamy-white.  The  fringes  are  concolorous. 
On  the  under  side  both  wings  arc  creamy- 
white  with  the  costal  area  heavily  clouded 
with  dark  brown.     Expanse,  24  mm. 

LIPARIDAE. 

EuPROCTis,  Httbn. 

67.  JS,  Reutling-eri^  sp.  nov.  ^.  Palpi 
dark  brown.  Front  reddish.  Antennae  and 
upper  side  of  thorax  gray.  Abdomen  gray. 
Legs  concolorous,  with  the  inner  margin  of 
the  first  pair  marked  with  dark  brown.  Prim- 
aries pale  wood-brown,  crossed  in  the  middle 
by  a  broad  dark  brown  band  angulated 
beyond  the  end  of  the  cell,  and  with  some 
obscure  brown  subapical  markings.  The 
secondaries  pale  wood-brown  with  the  fringes 
lighter.  The  under  side  pale  grayish-brown 
with  the  basal  area  of  the  primaries  darker 
and  the  costa  of  the  primaries  narrowly  edged 
with  black  near  the  base.  The  secondaries 
have  a  regularly  curved  submarginal  pale 
brown  line.  Expanse,  17  mm.  Habitat, 
Benita. 

Hetbronygmia,  gen.  nov. 

Antennae  short,  heavily  pectinated  in  the 
male,  moderately  pectinated  in  the  female. 
The  abdomen  very  little  longer  than  the 
secondaries,  tufted.  Palpi  porrect,  appressed, 
the  second  joint  very  long  and  heavily 
clothed  with  hair;  the  third  joint  minute  and 
almost  entirely  concealed  by  the  hairy  vesti- 
ture  of  the  second  joint.  The  primaries  are 
subtrianguiar  with  the  costa  in  the  male 
straight,  or  very  slightly  convex  for  two- 
thirds  of  the  distance  from  the  base,  then 
curving  rapidly  at  the  apex.      The  apex    in 
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the  male  is  truncate,  in  the  female  slightly 
rounded.  The  secondaries  are  suboyate  with 
the  outer  margin  evenly  rounded  and  the 
inner  angle  subacute. 

68.  H,  stigmatica,  sp.  nov.  <J.  Antennae, 
palpi,  front,  head,  thorax,  and  abdomen 
above  pale  ochre-yellow.  There  is  a  dark 
brown  shade  running  across  the  head  and 
thorax  on  the  dorsal  line.  The  under  side  of 
the  body  is  paler.  The  legs  are  concolorous, 
with  the  anterior  pair  marked  with  brown 
upon  the  tarsi.  The  primaries  are  ochre- 
yellow  with  the  outer  and  inner  margins 
narrowly  dark  brown.  There  is  a  large 
poorly  defined  subquadrate  brown  spot  at  the 
end  of  the  cell.  Before  this  toward  the  base 
is  a  geminate  curved  transverse  line,  the 
outer  member  of  which  fuses  on  its  margin 
with  the  brown  spot.  There  is  a  similar 
irregularly  curved  geminate  transverse 
limbal  line  and  a  submarginal  line,  the  upper 
portion  of  which  is  formed  by  three  black 
subapical  dots,  and  which  near  the  outer 
angle  is  accentuated  by  two  similar  black 
dots.  There  is  also  a  brown  dot  near  the 
costa  at  the  base,  and  another  below  the  cell 
near  the  origin  of  the  first  median  nervule. 
The  secondaries  are  pale  cream-bufF  with  the 
fringes  pale  brown.  The  under  side  of  the 
wings  is  pale  cream-buff,  with  a  large  black 
discal  dot  at  the  end  of  the  cell.  A  narrow 
transverse  limbal  line  runs  from  the  costa  of 
the  primaries  parallel  to  the  outer  border  as 
far  as  the  second  median  nervule  followed  by 
one  or  two  subapical  black  dots.  The  sec- 
ondaries have  a  similar  line  running  from 
the  costa  before  the  outer  angle  and  suc- 
ceeded by  a  black  dot  below  this  angle. 
There  are  two  similar  dots  near  the  anal 
angle.  The  fringes  of  the  primaries  are  dark 
brown  checked  with  paler  brown  at  the  ex- 
tremities of  the  nervules. 

,  9 .  The  female  is  larger  than  the  male  and 
with  the  markings  more  distinct.  The  prim- 
aries have  a  heavy  rufous  shade  near  the 
middle  of  the  outer  margin  extending  in- 
wardly in  some  specimens  as  far  as  the  cell, 
■bxpanse,  S ,  30  mm. ;  J  >  38  mm. 


69.  H,  clatkrata^  sp.  nov.  $.  Antennae 
with  the  culmen  pale  gray,  pectinations  tes- 
taceous. Palpi  brown.  Front,  head,  thorax, 
and  abdomen  above  and  below  vinaceous. 
The  legs  darker.  The  abdomen  on  the  under 
side  paler.  The  primaries  are  vinaceous 
with  the  costa  darker.  They  are  crossed  at 
the  middle  of  the  cell  and  upon  the  middle  of 
the  limbal  area  by  straight  whitish  lines  run- 
ning at  right  angles  to  the  inner  margin  and 
shaded  broadly  internally  by  brownish  and 
narrowly  externally  by  the  same  color.  The 
outer  margin  is  darker.  The  secondaries  are 
very  pale  vinaceous  with  the  fringes  slightly 
darker.  The  under  side  of  the  wings  is  uni- 
formly very  pale  pinkish-vinaceous  irrorated 
near  the  costa  with  a  few  brownish  scales, 
and  with  the  fringes  of  the  primaries  brown. 
Expanse,  33  mm. 

70.  H.  basibrumnea^sp,  nov.  J.  Antennae 
testaceous  with  the  culmen  lighter.  Palpi 
and  front  whitish.  Thorax  fawn  color. 
Upper  side  of  abdomen  pale  fawn.  Lower 
side  of  the  thorax  and  abdomen  paler.  Legs 
concolorous  with  tarsi  ringed  with  black. 
The  primaries  are  reddish-ochraceous  from 
the  base  to  beyond  the  cell  with  the  costa 
and  limbal  half  and  inner  margin  fawn.  At 
the  end  of  the  cell,  there  is  a  large  brown 
spot  defined  outwardly  by  two  silvery  white 
spots.  The  wing  is  further  marked  by  an 
irregularly  curved  transverse  limbal  line  ac- 
centuated with  black  dots  beyond  the  cell. 
The  fringes  are  fawn  checked  with  dark 
brown.  The  secondaries  are  uniformly  pale 
slaty-gray.  The  under  side  of  both  wings  is 
pale  gray  slightly  tinged  near  the  outer 
margin  with  yellowish  and  with  an  incom- 
plete narrow  brown  subapical  line  in  both 
wings  and  the  costal  areas  sparingly  sprin- 
kled with  brownish  scales.    Expanse,  37  mm. 

11,  H.  argiloideSt  sp.  nov.  f.  Antennae 
pale  testaceous.  The  upper  side  of  the 
thorax  is  very  pale  cream-buff.  The  upper 
side  of  the  abdomen  pale  fawn.  The  lower 
side  of  the  body  creamy-white  with  the  legs, 
concolorous,  the  anterior  pair  margined  in- 
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ternally  with  dark  brown.  The  primaries 
are  pale  cream-buff  with  the  baial  third  and 
the  outer  margin  heaviljr  sprinkled  with 
blackish  scales.  The  immaculate  median 
area  is  defined  inwardly  bj  an  irregularly 
angulated  and  curved  narrow  black  line  and 
outwardly  by  a  still  narrower  line.  At  the 
apex,  opposite  the  end  of  the  cell,  and  on  the 
median  interspaces,  the  outer  margin  is 
marked  by  a  double  series  of  black  spots. 
The  secondaries  are  white  with  the  outer 
margin  near  the  anal  angle  shaded  with  pale 
gray.  The  under  side  of  the  wings  is  uni- 
formly creamy-white.    Expanse,  30  mm. 

72.  H*  arctioid€s,  sp.  nov.  ^.  Antennae 
testaceous.  Culmen  lighter.  Palpi  pale 
reddish-brown.  Front,  collar,  and  thorax 
pale  ochraceous  with  a  dark  brown  median 
line  upon  the  thorax.  The  upper  side  of  the 
abdomen  is  creamy-white  shading  into 
grayish  at  the  extremity.  The  under  side  of 
the  body  lighter  in  color.  The  legs  are  con- 
colorous  with  the  tarsi  ringed  with  pale  light 
brown.  The  primaries  are  very  pale  ochra- 
ceous and  on  the  cell  near  the  base  shading 
into  whitish.  They  are  profusely  marked 
with  an  exceedingly  intricate  series  of  red- 
dish-brown lines,  of  which  those  beyond  the 
base  and  on  the  middle  of  the  wing  are  the 
heaviest,  the  latter  forming  an  ill-defined 
transverse  median  band.  There  is  a  dark 
brown  shade  on  the  outer  margin  below  the 
apex  and  at  the  outer  angle.  The  secondaries 
are  uniformly  creamy-white.  The  under  side 
of  the  wings  is  creamy-white  with  a  few 
obscure  brownish  markings  near  the  apex 
of  the  primaries  and  along  the  costal  margin 
of  the  secondaries.  The  fringe  of  the  prim- 
aries on  the  under  side  is  pale  brown. 
Expanse,  30  mm. 

73.  H.rkodapicatay%^.TiO\,  ^.Antennae 
testaceous.  Front  whitish.  Upper  side  of 
thorax  dark  ecru-drab.  Abdomen  yellow- 
ish with  a  dorsal  line  of  blackish  spots  most 


conspicuous  at  the  extremity.  The  imder 
side  of  the  body  is  yellowish,  the  legs  are  of 
the  same  color,  with  the  joints  and  the  tarsi 
nurked  with  black.  The  primaries  are  drabt 
with  obscure  basal,  median,  and  submarginal 
transverse  cloudings  of  darker  drmb.  The 
secondaries  are  white.  The  under  side  of  the 
wings  is  creamy-white,  tinged  on  the  costa 
of  the  primaries  with  yellowish,  and  with  the 
apex  and  outer  margin  of  the  primaries  very 
broadly,  and  of  the  secondaries  very  narrowly 
flushed  with  rosy  pink.    Expanse,  40  mm. 

This  species  has  the  wings  relatively  broader 
than  in  the  other  species  of  the  genua. 

74.  H,  kypoxantka^  sp.  nov.  ^  •  Antennae 
blackish.  Front  dark  brown.  Palpi  black, 
reddish  beneath.  Thorax  dark  brown  above. 
Abdomen  ochre-yellow  with  a  dorsal  line  of 
small  brown  spots.  The  under  side  of  the 
thorax  is  yellow.  The  first  two  pairs  of  lege 
are  black  margined  with  yellowish.  The  last 
pair  yellowish.  The  primaries  are  preva- 
lently brownish-drab.  On  the  inner  margin 
near  the  base  are  some  black  markings.  Be- 
fore the  base,  there  is  a  curved  transverse 
brown  line  succeeded  by  a  black  dot  In  the 
middle  of  the  cell.  The  end  of  the  cell  and 
the  costa  above  are  paler  than  the  body  of  the 
wing,  and  at  the  extreme  end  of  the  cell, 
there  is  a  large  curved  discal  mark  composed 
of  two  black  lines  enclosing  a  lighter  space 
between  them.  Beyond  the  cell,  there  is  an 
angulated  pale  brown  line  defined  inwardly 
and  outwardly  by  double  dark  lines  and 
Succeeded  by  a  subapical  shade  upon  the 
costa  and  by  a  curved  shsde  of  light  color 
near  the  inner  angle.  There  is  a  narrow, 
very  irregular  and  broken  submarginal  series 
of  black  lines  and  spots.  The  secondaries  are 
uniformly  dark  ochre-yellow.  The  under 
side  of  both  wings  is  dark  ochre-yellow,  with 
the  outer  third  of  the  primaries  testaceous. 
The  black  dot  and  the  black  discocellular 
mark  of  the  upper  surface  reappear  upon  the 
primaries  and  are  more  sharply  defined. 
Expanse,  43  mm. 
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LoMADONTA,  gen.  nov. 

Allied  to  the  preceding  genus,  from  which 
it  differs  principally  in  the  form  of  the  prima- 
ries, which  have  the  apex  acute,  the  outer 
margin  straight  but  sharply  produced  at  the 
extremity  of  the  third  median  nervule. 

75.  L.  trytkrinay  sp.  nov.  $.  Palpi 
white.  Front  and  upper  side  of  thorax  pale 
reddish-fawn.  Abdomen  pale  reddish  with  a 
dorsal  line  of  darker  markings.  The  under 
side  of  the  thorax  and  abdomen  with  the 
legs  are  whitish.  The  primaries  are  pale  yel- 
low, with  the  costa  and  a  broad  subapical 
transverse  band,  running  from  the  costa  to 
the  outer  margin  at  its  toothed  projection, 
fawn  color,  defined  outwardly  and  inwardly 
by  darker  lines.  Below  this  band  between 
the  first  and  second  median  nervules,  there  is 
a  large  oval  silvery  spot  defined  inwardly  by 
dark  brown,  and  the  remaining  portions  of 
the  wing  are  traversed  by  parallel  undulating 
red  lines.  The  secondaries  are  white,  shad- 
ing upon  the  costa  and  outer  margin  into 
yellowish,  with  the  fringe  near  the  anal  angle 
brown.  The  under  side  of  both  wings  is 
white.  The  apex  of  the  primaries  is  tipped 
with  yellow,  preceded  by  the  broad  band  of 
the  upper  side,  which  reappears  on  this  side 
more  obscurely.  Both  primaries  and  second- 
aries have  an  obscure  discocellular  dot. 

?  .  Marked  like  the  male  but  with  the  broad 
subapical   band   on   the  primaries  obsolete. 
The  dorsal   line  of  dark  spots   is   most  con- 
spicuous in  this  sex.     Expanse,  J,  33  mm.; 
?,  36  mm. 

Artaxa,  Walk. 

76.  A.  nigra^  sp.  nov.  J.  Antennae  pale 
fawn.  Palpi,  front,  and  upper  side  of  thorax 
of  the  same  color.  The  upper  side  of  the 
abdomen  near  the  thorax  is  fawn  color 
shading  into  dark  brown  near  the  extremity. 
The  under  side  of  the  body  and  the  legs  are 
pale  fawn.  The  primaries  and  secondaries 
are    uniformly    smoky-brown,   or    blackish. 


with  the  fringes  slightly  paler,  and  a  few 
fawn  colored  hairs  at  the  base  of  the  wings. 
On  the  primaries,  there  are  two  or  three  coal- 
black  subapical  spots.  On  the  under  side, 
the  wings  are  lighter  than  on  the  upper  side, 
with  the  bases  and  the  margins  pale  fawn. 
Expanse,  32  mm. 

This  well  marked  species  is  represented  by 
specimens  taken  at  Lake  Onanga. 

77.  A.  mesomelaena y  sp.  nov.  $,  Front 
ochraceous.  Antennae  whitish  with  darker 
pectinations.  Body  dark  brown  above,  whit- 
ish below.  Legs  concolorous.  The  wings 
on  the  upper  side  are  pale  cream-buff.  The 
primaries  are  traversed  on  the  middle  by  a 
broad  black  band,  divided  into  spots  by  the 
neurations,  which  are  whitish.  There  is  a 
submarginal  line  of  faint  light  brown  mark- 
ings common  to  both  wings.  The  under 
side  of  both  wings  is  pale  cream-buff  with 
the  basal  area  of  the  primaries  shaded  with 
pale  brown,  and  a  submarginal  line  of  the 
same  color  on  both  wings.     Expanse,  15  mm. 

78.  A.  tessellata^  sp.  nov.  $ .  Palpi, 
front,  and  thorax  rufous.  Abdomen  brownish 
with  a  dorsal  row  of  upright  tufts  of  blackish 
hairs.  There  are  six  of  these  tufts  about  one 
millimetre  in  height.  The  under  side  of  the 
body  and  the  legs  are  pale  yellowish.  The 
primaries  are  ochraceous  with  the  middle 
area  clouded  with  black,  and  with  a  limbal 
band  running  from  before  the  costa  parallel 
to  the  outer  margin  to  the  middle  of  the 
inner  margin.  These  black  bands  are  broken 
on  all  the  nerves  which  they  cross,  the  nerves 
being  of  the  prevalent  ochraceous  ground- 
color. The  secondaries  are  uniformly  sooty- 
brown  with  the  fringes  pale  ochraceous. 
There  is  a  black  discal  dot  at  the  end  of  the 
cell  of  the  secondaries.  On  the  under  side, 
the  primaries  are  sooty-brown  with  the  costa 
and  the  margins  pale  buff.  The  secondaries 
are  pale  buff  with  a  large  discal  dot  and  a 
curved  median  brown  line  and  a  few  obscure 
submarginal  shadings.     Expanse,  25  mm. 
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79.  A.  falla^  sp.  nov.  $ ,  Front  white. 
Thorax  pale  ochraceous.  Abdomen  grayish. 
Under  side  of  body  and  legs  whitish.  Prim- 
aries above  yellowish-white  traversed  by  a 
median  curved  band  of  blackish  scales,  the 
band  being  whitish  near  the  end  of  the  cell. 
The  secondaries  are  uniformly  creamy-white. 
The  under  side  of  both  wings  is  pure  white 
with  a  brownish  ray  at  the  base  of  the  costa 
of  the  primaries.    Expanse,  22  mm. 

80.  A.  melaleuca,  sp.  nov.  J .  Head  and 
thorax  yellowish.  Antennae  of  the  same 
color.  Abdomen  whitish  above.  The  lower 
side  of  the  body  with  the  legs  is  whitish. 
The  primaries  are  yellowish-white  with  a 
basal  and  broad  median  and  a  submedian 
band  of  dark  fuscous  interrupted  on  all  the 
neurations  by  the  ground-color.  The 
secondaries  are  uniformly  whitish.  The 
under  side  of  both  wings  is  shining  whitish 
with  the  inner  half  of  the  primaries  very 
slightly  shaded  with  darker  gray.  Expanse, 
15  mm. 

81.  A*  xan/Aomeiaena,  sp.  nov,  $,  Head, 
thorax,  and  abdomen  ochraceous,  paler  below. 
Legs  concolorous.  The  primaries  are  bright 
orange,  with  a  basal,  median,  and  angulated 
transverse  limbal  band  of  brown,  none  of 
which  reach  the  costa,  and  all  interrupted 
upon  the  neurations  by  lines  of  the  lighter 
ground-color.  The  apex  and  the  outer 
margin  are  uniformly  orange.  The  sec- 
ondaries are  uniformly  pale  buff.  On  the 
under  side,  both  wings  are  uniformly  pale 
buff.     Expanse,  20  mm. 

82.  A,  pa raiiela J  8p.  nov.  J.  The  upper 
side  of  the  head,  the  abdomen,  and  the  an- 
tennae are  yellowish.  The  palpi  are  brown. 
The  lower  side  of  the  body  and  the  legs  are 
whitish.  The  primaries  are  uniformly  pale 
yellow  with  a  median  band  of  blackish  scales 
running  from  near  the  end  of  the  cell  to  the 
inner  margin  and  bounded  outwardly  by 
parallel  lines.     The  secondaries  are  creamy- 


white.  Both  wings  on  the  under  side  are 
uniformly  pale  creamy-white,  shining.  Ex- 
panse, 22  mm. 

83.  A.  disctpunciOi  sp.  nov.  ^.  Head» 
thorax,  and  abdomen  white  above  and  below. 
Legs  white.  The  primaries  are  white  with  a 
few  obscure  yellowish  marks  beyond  the  cell 
and  on  the  costa,  and  near  the  inner  margin. 
There  is  a  large  round  black  dot  at  the  end 
of  the  cell,  some  blackish  scales  on  the  inner 
margin  near  its  middle,  and  a  series  of  black 
scales  and  dots  on  the  outer  margin  near  the 
apex  and  at  the  inner  angle.  The  secondaries 
are  uniformly  white.  The  lower  side  of  both 
wings  is  uniformly  white  with  the  costae 
near  the  base  very  faintly  tinged  with 
luteous.     Expanse,  24  mm. 

84.  A,  rotunda  J  sp.  nov.  $,  Primaries 
and  secondaries  relatively  broader  and  more 
rounded  on  the  outer  margin  than  in  any 
of  the  other  species  described  in  this  paper. 
Body  and  wings  white  above  and  below.. 
The  primaries  have  three  subapical  black 
marks  on  the  upper  side,  of  which  the  lower 
one  is  the  most  distinct,  and  in  some  speci- 
mens there  are  a  few  blackish  scales  on  the 
inner  margin  of  the  upper  side  of  the  prim- 
aries.    Expanse,  23  mm. 

85.  A.  apicipuncta,  sp.  nov.  J.  Body 
and  appendages  whitish.  The  primaries, 
which  are  relatively  longer  than  in  other 
species  described  in  this  paper,  are  white 
traversed  about  the  middle  by  a  curved  band 
of  pale  ochraceous,  which  near  the  inner 
margin  is  sprinkled  with  blackish  scales.  In 
some  specimens,  the  base  of  the  primaries  is 
also  slightly  tinged  with  pale  ochraceous. 
At  the  apex  of  the  primaries  there  are  three 
or  four  bold  black  markings,  of  which  the 
second  and  the  fourth,  reckoning  from  the 
costa,  are  the  smallest.  The  third  is  uni- 
formly the  largest.  The  secondaries  are  uni- 
formly white,  as  is  also  the  under  side  of  both 
wings. 
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ORGYIA  BADIA,  HY.  EDW.  AND  OTHER  NOTES,  WITH  A  TABLE 

TO  SEPARATE  THE  LARVAE  OF  ORGYIA. 


BY  HARRISON  G.  DYAR,  BOSTON,  MASS. 


Orgyia  BADIA  Hy.  Edwards. 

1873,  Hy.  Edw.,  Proc.  Cal.  acad.  sci.,  v, 
188. 

1881,  Hy.  Edw.,  Papilio,  i,  62.  =^aniiqua. 

1883,   Hy.    Edw.f  Papilio,   iii,  189.  =:aM//- 
qua. 

1887,  Hy.  Edw.,  Ent.  amer.,  iii,   147,  sp, 
dist? 

1891,  Smith,  List  lep.,  p.  27.  =^  antiqua. 

Does  Orgyia  badia  occur  elsewhere  than 
on  the  Island  of  Vancouver,  B.  C?  The 
larvae  found  there  by  myself  were  quite  con- 
stant, and  correspond  exactly  with  Hy.  Ed- 
ward's original  description.  They  differ 
structurally  from  the  larvae  of  O.  antiqua 
which  were  found  right  across  the  water  at 
Port  Townsend,  Wash.,  and  in  various  places 
in  New  England  and  northern  New  York. 
But  O.  badia  ?  ?  when  brought  to  New  York 
and  exposed  there,  attracted  $  $  oi  O,  au' 
tiqua  and  hybridized  with  them.  It  would 
seem  as  if  O.  badia  was  an  isolated  local  race 
cut  off  from  communication  with  the  parent 
species  by  the  water  surrounding  Vancouver 
Island.  If  this  view  is  correct,  the  name 
should  stand  for  the  race.  I  append  brief  de- 
scriptions of  all  the  early  stages  of  both  O, 
badia  and   O.  antiqua  for  comparison. 

Orgyia  ANXiquA  race  badia  Hy.  Edw. 

Egg. — Spherical,  a  little  elongate  and 
flattened  on  top;  smooth,  white,  with  a  pale 
brown  spot  and  ring  on  top;  diameter  i  mm. 
Laid  closely  over  the  outside  of  the  cocoon 
of  the  9  nioth  without  any  covering  what- 
ever.*    The  eggs  hatch  the  next  spring. 

First  stage.  —  Head  rounded,  shiny  black ; 
width  0.55   mm.     Body  blackish,  except  the 

*Mr.  Edwards  says  that  the  e^g^  are  "surrounded  by 
hairs  frotn  the  body  of  the  mother,"  but  this  is  not  so. 
The  moth  is  not  supplied  with  the  necessary  amount 
of  hair. 


dorsum  of  joints  3-4,  9-13,  where  it  is  largely 
whitish,  especially  on  the  anterior  patch. 
Cervical  shield  black.  The  subdorsal  wartt 
on  joint  2  are  large,  all  the  warts  black ;  haira 
black,  several  from  each  wart.  There  are  no 
hair  pencils,  brush  tufts  nor  retractile  tuber- 
cles. At  the  end  of  the  stage  a  reddish  spot 
appears  centrally  on  joints  9  and  10. 

Second  stage,  —  As  before,  except  that  the 
two  retractile  tubercles  on  joints  to  and  11 
have  appeared.  They  are  orange  red,  as  are 
also  the  bases  of  the  large  hair  bearing  warta 
on  joint  2.  There  is  a  whitish  lateral  line 
and  the  white  patches  on  joints  9  and  13  are 
orange  tinted.     Width  of  head  0.75  mm. 

Third  stage,  —  Body  black,  abdominal 
feet  and  venter  pale.  The  dorsal  patch  on 
joints  3  and  4  is  divided  by  a  black  line,  and 
the  lateral  ai-ea  is  grayish.  Subdorsally  on 
joint  2  is  a  pair,  and  dorsally  on  joint  12  a 
single  short,  square,  black  pencil  of  plumed 
hairs.  On  joints  5-8  are  four  bush-like  tufls 
of  hair,  growing  from  warts  i  and  the  upper 
parts  of  ii;  pale  brown  or  black  on  joints  5 
and  6,  yellowish  and  smaller  on  joints  7  and 
8.  Warts  iii-v  whitish,  the  others  blackish. 
Head  i.i  mm. 

Fourth  stage,  —  As  in  the  third  stage  but 
the  warts  are  colored  as  in  the  next  stage. 
There  are  no  traces  of  any  lateral  hair  pencils 
on  joints  5  and  6.  Hair  pencils  over  i  mm* 
long;  head  1.55mm. 

Fifth  stage.  —  Head  shiny  black,  labrun) 
paler;  width  2.1  mm.  Body  dark  gray,  with 
a  dorsal  black  band,  narrow  anteriorly  and 
dividing  a  dorsal  whitish  patch,  broad  on 
joints  5  to  8  and  narrower  on  joints  9-13. 
Venter  pale  as  are  the  feet.  On  joint  9  dor- 
sally,  some  orange  streaks.  Warts  ii,  iii  pale 
orange,  v  yellowish,  vi  largely  black  [i  and 
iv  are   so   small  as  to  be  obscure].      Bru'-U 
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tufts  on  joints  5  and  6  white,  brownish  or 
black,  on  joints  7  and  8  pal«  yellow  or 
white.  Pencils  about  1.5  mm.  long  preceded 
by  some  shorter,  but  equally  black  hairs. 
Other  hair  blackish  and  yellowish  mixed. 
Retractile  tubercles  orange  red. 

Sixtk  amd  seventk  stages  (the  7th  in  some 
$  larvae). — As  before,  except  the  brush 
tufls  are  all  alike,  brownish  white,  darker 
along  the  crest.  There  is  a  yellowish  band 
aubdorsally  on  joints  1 1  and  12,  and  a  sub- 
stigmatal  one,  broken  on  each  segment,  but 
reaching  the  whole  length. 

Cocoon,  —  As  in  all  the  other  species  of  this 
genus. 

Pupa.  —  Structurally  as  in  the  other  spe- 
cies. Smooth,  yellowish  white,  with  more  or 
less  black  shading  on  the  back,  in  some  cov- 
ering most  of  the  surface  and  extending  on 
the  under  side.  A  few  silky  white  hairs  over 
the  surface  and  in  some  three  tuft-like 
structures  on  the  back. 

Length    $    10  mm.,    $    18  mm.;  width   $ 

3-S»  ?  5-5  mm. 
Larvae  from  Nanaimo,  B.  C. 

Orgyia  ANTiquA  Linn.* 

nova  Fitch. 

Egg.  —  As  in  O.  badia  ;  laid  without  cov- 
ering. 

First  stage.  —  Like  O.  badia. 

Second  stage. — As  in  O.badia^  but  there 
area  few  short  black  hairs  from  the  dorsal 
warts  on  joints  5-8.  The  orange  retractile 
tubercles  now  first  appear. 

Third  stage. — The  hair  pencils  are  now 
present,  i  mm.  long;  also  the  brush  tufts, 
those  on  joints  5  and  6  black  on  joints  7  and 
8  white,  the  one  on  joint  8  consisting  of  only 
a  few  hairs. 

Fourth  stage. — Body  black,  the  warts  ii 
and  iii  red;  hair  pencils  2.5  mm.  long,  black. 

•  In  Ent.  Araer.  Mr.  Edwrstrds  describes  accurately 
stages  i  to  iii  of  O.  nova  and  then  says  there  is  no 
change  to  maturity.  This  may  be  an  oversight  as  the 
lateral  pencils  do  not  appear  till  stage  iv.  But  his 
statements  would  imply  that  he  was  describing  O. 
hadia.    The  larvae  were  from  Houghton,  Mich. 


From  wart  v  on  joint  5  is  a  white  hair  pencil, 
not  plumed ;  from  wart  v  on  joint  6  a  pltMned 
black  one,  both  these  1.5  mm.  long.  These 
lateral  hair  pencils  are  not  seen  in  O.  badia* 
which  the  larva  otherwise  closely  resembles. 

Fifth  stage.  —  As  before.  The  brush  tufta 
on  joints  5  and  6  are  faintly  brownish,  on 
joints  7  and  8  yellowish,  but  nearly  the  same 
color.     The  markings  are  as  in  O.  hadia • 

Sixth  and  seventh  stages  (7th  stage  some 
$  larvae).  —  Head  shining  black,  labrum  and 
bases  of  antennae  white;  width  2-8  nun.; 
and  3.5  mm.  in  the  seventh  stage.  Body 
dark  gray,  paler  below,  legs  flesh  color.  It 
is  marked  as  in  O,  badia.  There  is  a  pair  of 
plumed  black  pencils  from  wart  ii  on  joint  2, 
from  wart  v  on  joint  6  and  a  single  one  dor- 
sally  on  joint  12 ;  also  a  pair  of  simple  white 
pencils  from  wart  v  on  joint  5,  and  in  one 
example  an  additional  pair  of  black  plumed 
pencils  from  wart  v  on  joint  7,  distinct  and 
only  a  little  shorter  than  the  others.  Some 
short  brown  hair  precedes  the  black  pencil  on 
joint  12.  Brush  tufts  yellowish  white  or 
whitish  brown,  darker  along  the  crest. 

Cocoon  and  pupa  as  in  O.  badia. 

Larvae  from  Port  Townsend,  Wash., 
Plattsburgh,  N.  Y.  and  Campton  Village, 
N.  H. 

Orgyia  lkucographa  Geyer. 

1832,  Geyer,  Zutr.  Samml.  exot.  Schmett., 
33'  373'  ^-  745-6,  Cladophora. 

1856,  Walker,  Cat.  Brit.  Mus.  vii,  1723, 
Orgyia. 

1886,   Hy.  Edwards,  Ent.  Amer.,  ii,  13. 

1891,  Smith,  List  lep..  No.  1155. 

This  can  hardly  be  anything  else  than  O. 
leucostigma   S.  &  A.f     I   have   not  seen    the 

t  Since  the  above  went  to  the  printer,  I  have  examined 
the  figure  of  leucographa  in  the  copy  of  the  Zutrag:e  in 
the  Harvard  Colleg^e  library  and  find  that  it  represents 
O.  leucostigma  S.  &  A.  The  varietal  name  proposed  by 
Hy.  Edwards  for  the  form  without  the  white  spot,  vis., 
var.  obliviosa,  will  stand  as  valid.  It  will  prove  that 
this  has  been  redescribed  by  Mr.  Beutenmiiller  (Psyche, 
V.  5,  p.  300}  as  the  only  character  for  specific  separation 
between  ohliviosa  and  inornata  is  the  difference  be« 
tween  "yellow"  and  "orange"  in  the  coloration  of  the 
warts  of  the  larvae. 
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original  figure,  but  Walker's  diagnosis  is  no 
different. 

Orgyia  sp.  Packard. 

1890,  Packard,  5th  rept.  U.  S.  ent.  comm., 

P-  774- 

Dr.  Packard  describes  a  larva  appearing 

much  like  0»  antiqua^hyxt  says:    * 'It  differs 

from  O.  Uucostigma  in  having  a  pair  of  large 

prothoracic  lateral   black    pencils"   [besides 

the   usual  subdorsal    ones?]    and    there  are 

"three  coral  retractile  warts.**    I  would  like 

to  call  particular  attention  to  this  form.     It 

evidently  differs  structurally  from  any  of  the 

known  North   American   Orgyia  in   having 

three    instead    of  two    retractile    tubercles, 

besides  apparently  having  two  pairs  of  hair 

pencils  on  joint  2.   It  must  be  an  undescribed 

species.    The  larvae  were  found  on  pine. 

The  following  table  will  serve  to  distinguish 

the  mature  larvae  of  Orgyia. 


Head  red. 

Warts  pale  yellow      ieucostigma  S.  &  A. 
Warts  orange  ....     inornata  Beut. 

Head  yellow definiia  Pack. 

Head  black. 

Without  lateral  tufls  on  joints  5  and  6. 
Pencil  on  joint  12  yellow,  tufted  with 

black T7tf/K5/a  Boisd. 

Pencil    on   joint  12    black,   perhaps 
preceded  by  brown. 
Three  yellow  lines  on  each  side 

guloia  Hy.  Ed. 
Two  yellow  lines  on  each  side. 
Warts  bright  crimson 

cana  Hy  Ed. 
Warts  orange  or    yellowish 

badia  Hy  Ed. 
With  lateral  tufts  on  joints  5  and  6. 

Two  retractile  tubercles     antiqua  L. 
Three  retractile  tubercles     .«/.  Pack. 


SYNOPSIS   OF    THE  N.  AMERICAN  SPECIES    OF    MEGACILISSA. 


BY    WM.   J.    FOX,    PHILADELPHIA. 


Labrum  biridged,  or  strongly  furrowed  down 
the  middle. 
Wings  not  or  but  slightly  fuscous  apically. 
Abdomen  dorsally,  with  exception  of  first 
segment  entirely  black,  with   black 
pubescence.  .    electa  Cr.  <J . 

Abdomen  dorsally  black,  with    the  apical 
margins  of  segments  2-4  with  white 
pubescence.     .       TarrowiCr,  ?  $, 
Abdomen   greenish,  without  white   fas- 
ciae, mexicana  Cr.  $ . 
Wings  on  apical  half  blue-black;   legs  red- 
dish ;  abdomen  black,  on  the   sides, 
beneath  and  the  sixth  -and  seventh 
dorsal  segments  with  fulvous  pubes- 
cence.        .         .         .   glorio$a  n.  sp. 
Labrum  not  ridged  or  furrowed,  at  the  most 
swolleif  basally ;  abdomen   fasciate; 
legs  brownish,  with  browni>h  pubes- 
cence; wings    with    a  yellow   tinge 

eximia  Sni.  ^. 


Megacilissa  gloriosa  ?.  —  Labrum  with  a 
long,  narrow,  medial  furrow;  clypeus  with 
strong,  close  punctures,  those  in  the  middle 
confluent  and  forming  transverse  rugae; 
ocelli  situated  very  low  down,  the  anterior 
one  separated  but  little  from  the  hind  margins 
of  the  clypeus  and  is  connected  with  it  by 
a  furrow;  vertex  and  cheeks  with  rather  fine» 
close  punctures,  those  on  the  cheeks  finest 
and  sparsest;  first  joint  of  flagellum  fully  as 
long  or  a  little  longer  than  the  following  five 
joints  united,  joints  2-5  shortest  and  about 
equal  in  length ;  tarsal  claws  armed  with  a 
long,  acute  tooth,  in  shape  somewhat  similar 
to  the  claw  itself;  dorsal  abdominal  segment 
finely  and  closely  punctured,  except  apical 
portion  of  segments  1-4,  which  is  depressed 
and  impunctate;  enclosure  on  last  dorsal 
segment  strongly  furrowed  along  the  lateral 
borders.  Bl.ick  ;  tegulae  and  legs,  except  the 
four   anterior   femora   in    part,   ferruginous ; 
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head  (except  a  few  nude  places  as  the  sides 
of  front,  top  of  vertex  and  thelabrum  medi- 
ally), the  thorax  denseljr,  legs,  dorsal  segment 
one  in  front,  and  1-4  on  sides,  the  fifth  and 
sixth  entirely  and  the  greater  part  of  ventral 
segments,  with  dense  fulvous  or  golden- 
ochraceous  pubescence,  darkest  on  top  of 
thorax;  fore-wings  on  basal  half  sub-hjaline, 
or  with  a  jrellowish  tinge,  the  apical  half 
bluish-black,  first  recurrent  nervure,  uniting 
with  the  second  transverse-cubital  nervure, 
first  submarginal  cell  the  smallest,  the  third 
largest,  marginal  cell  very  long  apd  narrow, 
hind  wings  subhyaline.     Length,  22  mm. 

Las  Cruces,  N.  Mex.  {Aug.  21^  C  H.  TyUr 
Tawmsemd).  Will  be  at  once  distinguished 
by  the  extremely  low  position  of  the  ocelli 
and  the  bluish-black  wings. 

M18CBLLANKOUS  Notes. — The  West  Afri- 
can moths  figured  on  Plate  10  in  the  present 
number  illustrate  Dr.  W.J.  Holland's  article; 
they  are  the  following.  Fig.  i.  Lomodonta 
erythrina ;  2.  Heteronygmia  stigmatica ;  3.  H. 
argiloides;  4.  H.  clathrata;  5.  H.  arctioides; 
6.  H.  basibrunnea ;  7.  Laelia  hypoleucis ;  8. 
L.  ocellata ;  9.  Aroa  nigripicta ;  10.  Dasychira 


sublutescens ;  z  i  D.  rupUlinea ;  X2.  D.  congia 
Druce;  13.  Aroa  lata;  14.  Heteronygmia 
hypoxantha;  15.  H.  rhodapicata(  16.  Artaxa 
nigra;  17.  Laelia  lignicolor;  18.  Euproctis 
Reutlingeri;  19.  Euproctidion  Gabunica;  3o« 
Artaxa  mesomelaena;  21.  A.  parallela ;  22.  A. 
discipuncta;  23.A.  palla;  24.  A.  melaleuca; 
25.  A.  rotundata;  26.  A.  apicipuncta;  27^ 
Balacra  rubricincta ;  28.  B.  glagoessa;  29.  B. 
damalis ;  30.  Casphalia  nigerrima ;  31.  Anace 
monotica ;  32.  A.  parachoria;  33.  Apisa  cana; 
34.  Alpenus  multiscripta. 

In  the  line  of  J.  B.  Smith's  studies  on  the 
mouth-parts  of  Diptera,  Dr.  S.  W.  Williston 
in  the  Kansas  University  quarterly  for  Janu- 
ary describes  these  organs  in  the  Apioceri- 
dae  and  allied  families. 

An  illustrated  and  descriptive  list  of  the 
galls,  88  in  number,  found  in  the  vicinity  of 
New  York,  is  given  by  W.  BeutenmUUer  in 
the  Bull.  Amer.  mus.  nat.  hist.,  v.  4;  42  are 
hymenopterous,  34  dipterous,  11  hemipte- 
rous  and  i  arachnidan. 

Details  of  the  anatomy  of  certain  species  of 
Orthoptera  are  given  by  J.  B.  Smith  in  Bull. 
90  of  the  New  Jersey  experiment  station. 


A.  SMITH  A  SONS,  114  FULTON  STREET,  New  York. 
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A    PRELIMINARY    SYNOPSIS    OF    THE    HARVEST-SPIDERS 

{PHALANGIIDAE)   OF  MISSISSIPPI. 

BY  CLARENCE  M.  WEED,  HANOVER,  N.  H. 


The  present  paper  is  based  upon  a 
collection  of  Phalang^idae  kindly  sent 
me  at  various  times  during  the  last 
three  years  by  my  brother,  Mr.  Howard 
Evarts  Weed,  of  the  Mississippi  Agri- 
cultural College.  Nearly  all  of  the 
specimens  were  taken  in  the  vicinity  of 
the  College,  which  is  located  in  Oktib- 
beha County,  a  little  north  of  the  center 
of  the  State,  so  that  the  northern  and 
southern  extremities  of  Mississippi  are 
not  represented.  This  probably  ac- 
counts, in  part  at  least,  for  the  fact  that 
in  the  large  number  of  specimens  col- 
lected only  three  species  are  found. 

The  most  remarkable  thing  connected 
with  these  phalangiids  is  the  large  size 
of  their  bodies  and  the  length  of  their 
legs.  Each  form  is  the  southern  repre- 
sentative of  a  northern  species  in  which 
the  body  is  smaller  and  the  legs  are 
larger.  I  presume  this  variation  in  size 
is  due  to  the  longer  period  of  growth 
and  feeding  at  the  south,  but  the  discus- 
sion of  variations  is  not  the  purpose  of 
the  present  paper. 

Family  PHALANGIIDAE. 
Subfamily  Phalangiinae. 

Arachnids  having  the  body  composed  of  a 
single  piece,  and  long,  slender  legs.  The 
teguments  are  not  coriaceous,  though  often 


quite  solid.  The  segments  are  only  indicated 
by  striae,  which  are  often  obsolete.  There 
are  five  ventral  abdominal  segments ;  a  single 
anal  piece,  and  two  distinct  lateral  pores  on 
upper  margin  of  cephalothorax.  The  maxil- 
lary lobe  of  the  palpus  has  two  tubercles. 
The  two  eyes  are  placed  upon  a  blunt  tubercle 
(the  eye-eminence)  on  the  median  line  of  the 
cephalothorax  not  far  from  its  front  margin. 

The  three  Mississippi  forms  all  belong 
to  the  single  genus  Liobunum,  the  prin- 
cipal characters  of  which  are  the  fol- 
lowing : — 

Anterior  and  lateral  borders  of  the  cephalo- 
thorax smooth.  Eye  eminence  relatively 
small ;  smooth,  or  rarely  provided  with  small, 
slightly  distinct  tubercles ;  widely  separated 
from  the  cephalic  border.  Lateral  pores 
small,  oval,  and  marginal.  Anal  piece  large, 
transverse-oval  or  semi-circular,  much  wider 
than  long.  Mandibles  short,  similar  in  the 
two  sexes;  first  joint  furnished  at  the  base 
below  with  an  acute  tooth.  Palpi  simple; 
femur,  patella  and  tibia  without  any  process 
and  without  projecting  angles;  maxillary 
lobe  provided  at  the  base  with  two  strong, 
conical  teeth.  Maxillary  lobe  of  the  second 
pair  of  legs  very  long,  nearly  straight  from 
the  base,  not  attenuated,  directed  mesad 
nearly  horizontally,  and  united  on  the  ventro- 
meson  to  the  lobe  from  the  opposite  side 
without  forming  a  sensible  angle;  the  two 
together  lightly  arched  on  the  cephalic 
border,  and  forming  an  even  curve.  Sternal 
piece  large,  slightly  contracted  between  the 
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fourth  pair  of  coxae,  gradually  enlarging 
and  obtusely  truncate  cephalad.  Feet  very 
long  and  slender;  tibia  of  the  second  pair 
with  a  few  false  articulations.  Palpal  claw 
denticulate. 

The  three  forms  described  below  may 
be  distinguished  as  follows : — 

Body  and  legs  cinnamon-brown. 

L,  v€ntricoium  kyemaU* 

Eye  eminence  with  a  regular  row  of  tubercles 
over  each  eye;  dorsum  with  n%  black 
marking  in  males,  and  indistinct  one  in 
females.     .  L,  folitum  magnum. 

Eye  eminence  with  very  few  tubercles;  a 
distinct  black,  longitudinal  marking  on 
dorsum.  .        .        .        Z.  vittatum, 

LiOBUNUM  VITTATUM  (Say). 
The  Striped  Harvest-spider.    Plates  11,  la. 

Pkalangium  vittatum.  Say,  Journ.  Phila. 
Acad.,  II,  p.  65,  1821;  Wood,  Comm.  Essex 
Inst.,  VI,  pp.  30-2I. 

Liobunum  vittatum.  Weed,  Amer.  Nat. 
XXI,p.935;XXVI,  p.999. 

Malb.  —  B«dy  7  mm.  long;  4  mm.  wide. 
Palpi  7  mm.  long.  Legs:  first,  44  mm.; 
second,  89  mm.;  third,  45  mm.;  fourth,  64 
mm. 

Dorsum  reddish-brown,  with  a  dark  central 
marking,  commencing  at  eye  eminence  and 
extending  backward  to  the  ultimate  or  penul- 
timate abdominal  segment.  Contracting 
slightly  near  the  anterior  margin  of  abdomen, 
then  gradually  expanding  until  about  the 
beginning  of  the  posterior  third  of  the  ab- 
domen, where  it  again  slightly  contracts. 
Ventrum  slightly  paler  than  dorsum,  both 
finely  granulate.  Eye  eminence  a  little  wider 
than  high,  black  above,  canaliculate,  with 
small  black  tubercles  over  the  eyes.  Man- 
dibles light  yellowish-brown,  tips  of  claws 
black ;  second  joint  with  short  sparse  hairs. 
Palpi  long,  reddish-brown ;  tarsal  joints  paler. 
Femur  and  patella  arched,  with  two  rows  of 
rather  blunt  dark  tubercles,   on    the  outer 


ventro-lateral  surface;  femur  also  having  a 
few  small  subobsolete  ones  on  its  dorsal 
surface.  Tibia  with  a  similar  row  on  its 
outer  ventro-lateral  surface,  a  short  row  on 
the  distal  portion  of  its  inner  ventro-lateral 
surface,  and  a  short  row  on  the  proximal 
portion  of  its  ventral  surface.  Tarsus  pubes- 
cent, with  a  row  of  short,  blunt,  black  tuber- 
cles on  its  inner  ventro-lateral  surfacCi 
extending  from  the  base  to  near  the  apex. 
Legs  varying  from  light  brown  to  black,  but 
patella  is  generally  black  and  tarsi  brown, 
the  other  joints  varying.  Coxae  reddish- 
brown,  minutely  tuberculate.  Trochanters 
generally  dark  brown  with  minute  scattered 
tubercles.  Femora  and  patellae  with  rows 
of  small  spines.  Tibiae  with  very  short 
hairs.  Shaft  of  genital  organ  slender,  sub- 
cylindrical,  not  broadened  distally,  but  bent 
at  an  obtuse  angle  and  terminating  in  a  very 
acute  point. 

Fbmalb.  —  Body  8-9  mm.  long;  5-6  mm. 
wide.  Palpi  5  mm.  long.  Legs:  first,  42 
mm. ;  second,  90  mm. ;  third,  43  mm. ;  fourth, 
61  mm. 

Besides  its  rounder  body  and  much  more 
robust  appearance,  it  differs  from  the  male  as 
follows :  Dorsum  of  a  much  darker  shade  of 
brown  with  less  of  the  reddish  tint,  and  the 
ventrum  paler.  Second  joint  of  mandibles 
with  fewer  hairs.  Palpi  shorter,  more 
slender,  with  the  rows  of  tubercles  on  the 
tibia  subobsolete,  and  that  on  the  tarsus  en- 
tirely wanting.  Legs  generally  light  brown 
with  black  annulations  at  the  articulations. 
Ovipositor  whitish  with  no  dark  color  in 
apical  rings. 

This  species  in  Central  Mississippi 
evidently  passes  the  winter  in  the  eg^ 
state,  the  young  hatching  in  March, 
April  and  probably  the  early  part  of 
May,  becoming  fully  developed  in  July 
and  living  until  October  or  November. 
Specimens  taken  during  October  are 
very   deeply   colored.     The  collections 
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before  me  show  very  young  to  half- 
grown  forms  taken  30th  May,  1891; 
some  approaching  maturity  collected 
during  June  ;  and  some  fully  developed 
but  not  fully  colored  taken  in  July. 
There  appears  to  be  but  one  brood  a 
year  so  that  the  species  has  a  very  long 
feeding  period. 

In  a  recent  paper  in  the  American 
Naturalist  (December,  1892)  I  have 
discussed  at  some  length  the  geograph- 
ical variations  of  this  Striped  Harvest- 
spider. 

LlOBUNUM    VENTRICOSUM    HYEMALB,     Weed. 

Plates  i3«  14. 

Phalangium  ventricosum  Wood,  Comm. 
Essex  inst.,  vi,  32. 

Liobuuum  ventricosum  (Wood).  Weed, 
Amer.  nat.,  xxiv,  918;  Trans.  Am.  ent.  soc., 
XIX,  188. 

LiobuHum  vtntricosum  kyemale  Weed, 
Amer.  nat.,  March,  1893. 

Male.  —  Body  9  mm.  long;  6  mm.  wide; 
palpi  8  mm.  long.  Legs:  first,  52  mm.; 
second,  loi  mm.;  third,  50  mm.;  fourth,  73 
mm.  Body  elongate,  abdomen  siibconical. 
Dorsum,  legs  including  trochanters  cinna- 
mon-brown, ventrum  of  a  slightly  lighter 
brown,  sometimes  grayish  brown.  Dorsum 
closely  granulate  with  an  indistinct  darker 
marking,  and  numerous  small  grayish  spots 
arranged  in  irregular  transverse  series.  Eye 
eminence  black,  except  at  base;  rounded,  not 
canaliculate,  smooth,  or  with  a  few  small, 
acute  tubercles.  Palpi  rather  slender,  with 
none  of  the  angles  prolonged;  femur  with  a 
very  few  small  spinous  tubercles  and  hairs; 
patella  strongly,  and  femur  and  tibia  slightlj', 
arched;  coxae  minutely  tuberculate,  tipped 
with  white;  trochanters  and  legs  cinnamon 
rufous;  tarsi  dusky.  Legs  long  and  mod- 
erately robust.  Genital  organ  of  male  "flat, 
nearly  straight,  slender  at  the  basal  portion, 
gradually     widening    and     distally     rather 


quickly  expanded  into  a  broad  alate  portion, 
and  then  abruptly  contracted  into  a  mod- 
erately robust,  slightly  curved  point,  which 
is  placed  at  an  angle  to  the  rest  of  the  shaft; 
at  the  base  of  the  point  a  marked  notch  in 
the  end  of  the  shaft." 

Female.  —  Body  iT  mm.  long;  6.2  mm. 
wide.  Palpi  7  mm.  long.  Legs:  first,  48 
mm.;  second,  93  mm.;  third,  46  mm.; 
fourth,  68  mm.  Differs  from  the  male  in 
having  a  larger  body,  with  the  abdomen 
often  greatly  swollen. 

This  species  passes  the  winter  in  a 
half-grown  condition.  The  eggs  are 
apparently  laid  during  summer  and 
hatch  early  in  autumn.  The  length  of 
the  second  pair  of  legs  of  young  speci- 
mens, taken  at  the  Agricultural  College 
during  October,  1892,  varied  from  15 
millimetres  to  33  millimetres.  The 
size  of  early  spring  specimens  is  repre- 
sented in  plate  14,  ?i^,  i  ;  and  the  struct- 
ural details  in  fig.  2  of  the  same  plate. 
Such  forms  are  described  as  follows :  — 

Length  7  mm. ;  width  4  mm.     Legs  :   first, 
32  mm.;  second,   60  mm.;   third,  31   mm.; 
fourth,  45  mm.    Body  soft.  Dorsum  smooth; 
mottled    brown.      A   distinct    dark    central 
marking  begins  at  eye  eminence,  and  runs 
two-thirds  of  the  way  to   the   posterior  ex- 
tremity ;  it  contracts  near  the  anterior  border 
of  the  abdomen,   then  expands  in  an  even 
curve,  and  again  contracts  in  a  similar  wa^*- 
There  is  a  deep  oblique  sinus  just  back  of 
each  lateral  pore  of  cephalothorax.     On  the 
abdomen  are  scattered  dark  spots,  arrange 
in  irregular  transverse  series.     Eye  eminence 
perfectly  smooth;  black  about  eyes   with  a 
light  brown    longitudinal  central   marking; 
slightly  longer  than  high;  not  at  all  canali- 
culate.      Mandibles    light  gray,    with     tips 
blackish :  sparsely  provided  with  short  black 
hairs.  Palpi  slender;  mottled  grayish-brown  ; 
all  the  joints  provided  with  short,  black,  stiff 
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spinous  hairs.  Patella  arched;  its  inner 
lateral  distal  angle  produced  into  a  pro- 
nounced conical  tubercle.  Tarsal  claw  dis- 
tinctly pectinate.  Ventral  surface  light  gray. 
Legs  long,  rather  stout;  coxae  light  gray, 
remaining  joints  mottled  cinnamon-brown. 

The  mature  condition  is  reached  early 
in  summer.  The  Mississippi  forms  are 
somewhat  larger  than  plate  13,  fig.  i, 
which  represents  a  specimen  from  a 
more  northern  locality ;  but  the  struct- 
ural details  are  similar  to  those  illus- 
trated in  fig.  2  of  the  same  plate. 

An  account  of  the  variations  and  syn- 
onymy of  this  species  will  be  found  in 
one  of  the  earlier  issues  of  the  Amer* 
ican  Naturalist  for  1893. 

LlOBUNUM     FOLITUBi      MAGNUM,     new      Sub- 

species. 

Malb. — Body  5  mm.  long;  4  mm.  wide; 
palpi  3.8  mm.  long.  Legs:  first,  40  mm.; 
second,  80  mm.;  third,  40  mm.;  fourth,  58 
mm.  Dorsum  granulate;  varying  from  light 
cinnamon-brown  to  reddish  brown,  with  no 
markings  except  occasionally  a  faint  indica- 
tion of  the  usual  central  marking.  Eye  emi- 
nence prominent,  slightly  constricted  at  base, 
more  or  less  black  above,  canaliculate,  with 
a  regular  curved  series  of  small,  acute, 
blackish  spines  over  each  eye.  Mandibles 
brownish  white ;  tips  of  claws  black.  Palpi 
slender,  light  brown,  with  femur  and  patella 
sometimes  dusky;  finely  pubescent,  with  a 
subobsolete  row  of  minute  dark  tubercles  on 
the  inner  ventro-lateral  surface  of  femur,  and 
another  row  on  the  inner  ventro-lateral  sur- 
face of  tarsus;  joints  slightly  arched. 
Ventrum  with  coxae,  including  the  mem- 
branous distal  lateral  tips,  and  generally  the 
trochanters,  varying  from  light  brown  to  ver- 
milion red.  Legs  with  proximal  portions 
light  brown ;  distally  dark  brown  or  blackish. 


Shaft  of  genital  organ  nearly  stmight, 
slender,  flattened,  canaliculate; distal  portion 
Tery  slightly  expanded,  then  slightlj  con* 
tracted,  and  again  expanded  into  a  half 
spoon-shaped  portion,  and  tenninating  in  a 
small  acute  point. 

FBMAI.B.  —  Body  6.5  mm.  long;  4.5  mm* 
wide;  palpi,  3.6  mm.  long.  Legs:  first,  39 
mm.;  second,  81  mm.;  third, 39 mm.;  fourth t 
57  mm.  Differs  from  the  male  in  having  a 
larger,  rounder  body ;  and  in  the  color  of  the 
dorsum,  which  is  brown,  or  reddish-brown, 
with  a  rather  distinct,  darker  central  mailc- 
ing  and  numerous  whitish  spots  arranged 
more  or  less  transversely.  In  some  speci- 
mens the  central  marking  and  spots  are  ob- 
solete.   Apical  rings  of  ovipositor  white. 

A  few  specimens  of  this  form  have 
been  taken  during  June  and  July  at  the 
Agricultural  College.  A  single  female 
has  also  been  collected  at  the  same  place 
in  October.  This  is  much  more  deeply 
colored  than  the  others  of  this  sex  ex- 
amined, being  clear  reddish  brown^and 
having  the  central  marking  and  ^vhite 
spots  on  dorsum  obsolete.  It  is  illus- 
trated at  plate  15,  fig.  i,  and  the  struct- 
ural of  the  northern  L,  politutn  are 
shown  in  fig.  2  of  the  same  plate. 

EXPLANATION  OF  PLATES. 

PLATK    II. 

Fig.  I. — Liobunmmvittatum,   Male.    Natural 
size. 
2. — Parts  of  same.     Magnified. 
2rt. — Body. 

2b, — Eye  eminence.     Side  view. 
%c. — Eye  eminence.     Front  view. 
id. — Palpus.     Side  view. 
2e. — Claw  of  palpus.     Side  view. 
3. — Liohunum  viitatum  dorsatum.   Male 
from  Dakota.     Natural  size. 
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PLATE    12. 

Fig.  I. — Liobunum  vittatum.    Female.    Nat- 
ural size. 
2. — Parts  of  same.     Magnified. 
2a. — Body. 

2b, — Eye  eminence.     Side  view. 
2c, — Eye  eminence.     Front  view. 
2d. — Palpus.     Side  view. 
2e. — Claw  of  palpus.     Side  view. 


PLATE   14. 

Fig.  X. — Liobunum     ventricosum      kyemaU, 
Immature.     Natural  size. 
2. — Parts  of  same.    Magnified. 
2a, — Body. 

2b. — Eye  eminence.    Side  view. 
2c. — Eye  eminence.    Front  view, 
arf.— Palpus.    Side  view. 
2e, — Claw  of  palpus.    Side  view. 


PLATE  13. 

Fig.  I. — Liobunum      ventricosum      (Wood), 
male.    Natural  size. 
2. — Parts  of  same.     Magnified. 
2a. — Body. 

2b. — Eye  eminence.     Side  view. 
2c, — Eye  eminence.     Front  view. 
2d, — Palpus.     Side  view. 
2e, — Claw  of  palpus.     Side  view. 
2/. — Maxillary  lobe  of  second  pair  of  legs. 


PLATS   15. 

Fig.  I. — Liobunum    folitum    magnum.     Fe- 
male.    Natural  size. 
3. — Liobunum   politum.     Parts  of  male. 
Magnified. 


2a. — Body. 

2b. 
2C,' 
2d. 

2e.' 


Eye  eminence.     Side  view. 
Eye  eminence.     Front  view. 
-Palpus.    Side  view. 
Claw  of  palpus.    Side  view. 


DESCRIPTION    OF    A    NEW    AND    INTERESTING  PHASIID-LIKE 

GENUS  OF  TACHINIDAE  S.   STR. 


BY   C.    H.    TYLER   TOWNSHND,    LAS    CRUCES,    N.    MEX. 


During  the  last  year,  I  have  received, 
among  several  lots  of  flies  from  New 
Hampshire,  a  number  of  specimens  of 
a  tachinid  s.  str.,  which  I  at  first  mis- 
took for  a  phasiid  of  the  genus  Hya- 
lomyia.  Upon  examination,  recently, 
the  distinctness  of  the  form  was  at  once 
realized,  but  the  great  resemblance  in 
almost  every  detail  save  one  was  very 
surprising.  This  one  detail  will,  how- 
ever, always  be  sufficient  to  distinguish 
it,  and  that  is  the  presence  of  macro- 
chaetac  on  the  abdomen,  a  character 
possessed  by  no  phasiid. 

From     its   extreme     resemblance     to 


Hyalomyia,  I  propose  to  call  the  new 
genus  Hyalomyodes.  The  species  may 
be  known  as  H,  ivcedii^  in  honor  of 
Dr.  Weed,  in  whose  sendings  my  atten- 
tion was  first  called  to  this  interesting 
form. 

Hyalomyodes  nov.  gen. 

Mead  much  like  Hyalomyia;  front  very 
narrow,  slightly  widened  at  vertex,  much 
more  widened  toward  insertion  of  antennae, 
at  narrowest  about  one  ninth  width  of  head 
in  both  sexes;.  Face  widening  from  front  at 
same  angle  as  latter,  so  that  the  two  opposite 
boundaries  of  the  face  and  front  diverge  uni- 
formly from  each  other  from  the  narrowest 
part  of  the  front  to  a  point  very  near  the  oral 
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margin.  Sides  of  face  extremely  narrow, 
cheeks  but  little  wider,  the  eyes  thus  descend* 
ing  very  nearly  lo  oral  margin.  Oral  mar- 
gin distinctly  protruded  anteriorly,  ribrissal 
angles  situated  distinctly  above  oral  margin, 
facial  ridges  with  only  several  small  bristles 
above  and  immediately  next  to  the  vibrissae, 
which  latter  are  not  strong  but  are  distinct 
from  the  row  of  other  bristles  below  them, 
and  slightly  decussate.  Antennae  reaching 
a  little  more  than  half-way  to  the  oral  mar- 
gin, third  joint  about  once  and  a  half  as  long 
as  second.  Arista  bare,  thickened  on  basal 
third,  i-jointed  at  extreme  base.  Frontal 
bristles  rather  weak,  descending  only  to  in- 
sertion of  antennae.  Proboscis  not  long, 
moderately  stout,  labella  developed;  palpi 
filiform,  very  slender  but  elongate.  Thorax 
distinctly  narrower  than  head,  with  a  few 
bristles;  scutellum  subtriangular,  with  three 
pairs  of  bristles.  Abdomen  broad  round- 
ovate,  very  distinctly  wider  than  thorax,  less 
broadened  in  J,  vaulted,  the  tergum  convex, 
venter  almost  always  concave,  furnished  with 
rather  numerous  weak  macrochaetae.  Legs 
not  stout,  moderately  long.  Wings  longer 
than  abdomen,  apical  cell  long  petiolate,  the 
petiole  but  little  shorter  than  apical  cross 
vein,  fourth  vein  bent  in  a  curve  to  third 
hardly  more  abruptly  than  in  Ilynlomyia. 
Hind  cross  vein  nearly  straiglit,  lonj^er  than 
apical  cross  vein,  nearer  to  sniiiU  cross  vein 
than  to  curve  of  fourth  vein.  Tegulae  large, 
the  upper  scale  about  one  fifth  size  of  lower. 
Ilyalomyodcs  wcedii  nov.  sp.  Length  of 
body,  4  to  4.5  mm.;  of  wing,  3.5  to  4  mm. 
Frontal  vitta  velvety  black,  taking  up  nearly 
all  of  front,  widening  behind  and  before  with 
the  width  of  front;  the  extremely  narrowed 
sides  of  front,  the  sides  of  face  and  cheeks 
silvery  white;  facial  depression  silvery. 
Antennae  and  arista  black,  palpi  fulvous. 
Thorax  soft  deep  black,  with  a  golden  brown 


shade  in  oblique  lights,  humeri  and  pleurae 
cream  colored,  or  silvery  with  a  slight  golden 
shade.     Scutellum  wholly  black.     Abdomen 
black,  second  segment  with  a  median  vitta 
and  a  narrow  anterior  border  silvery  pollinose 
with  a  slight  golden  shade,  the  border  widen- 
ing laterally;  third  segment  same,  but  with 
the  pollinose  border  more  widened  and  later- 
ally reaching  the  posterior  border  of  segment, 
thus  leaving  on  the  posterior  half  of  the  seg- 
ment an  irregular  black  area  on  each  side  ot 
the   pollinose    median   vitta;    anal   segment 
entirely   pollinose.      First    segment  with   a 
median  marginal  pair  of  bristles,  second  with 
a  median  marginal  and  discal  pair,  third  and 
anal  segments  each  with  a  somewhat  irregular 
discal    and    marginal  row  of  weak   macro- 
chaetae.     Legs   black;    claws    and     pulvilli 
short  in    ?,  a  little  elongate    in   $,     Wings 
hyaline,     slightly  grayish;     tegulae     tawny 
yellowish,  halteres  pale  fulvous. 

There  seems  to  be  little  difference 
between  the  sexes,  the  Z  having  the 
claws  a  little  elongate  while  there  is  no 
appreciable  difference  in  width  of  front. 
Described  from  three  specimens,  2  9 
and  I  (J,  Hanover,  N.  H.,  from  Dr.  C. 
M.  Weed  ;  and  2  9  ,  Franconia,  N.  H., 
from  Mrs.  A.  T.  Slosson.  I  have  seen 
this  peculiar  fly  as  yet  only  from  New 
Hampshire. 

Note.  —  Since  sending  the  above  in  for 
publication,  I  have  found  in  a  sending  from 
Mr.  C.  W.  Johnson,  of  Philadelphia,  two 
more  specimens  of  this  fly.  One  of  these  is 
a  $,  from  Franconia,  N.  II.,  collected  by 
Mrs.  Slosson.  The  other  specimen  is  from 
Montj^omerv  County,  Pennsylvania,  and  was 
collected  July  17. 
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(^Continued  from  page  418,) 

$ .  The  female  only  differs  from  the  male 
in  its  larger  size,  the  greater  obscurity  of  the 
median  band  on  the  primaries,  and  the 
greater  distinctness  of  the  subapical  marks. 

Expanse,  J ,  25  mm. ;  ?,  32  to  38  mm. 

Lablia,  Steph. 

86.  JL.  hypoleucis,  sp.  nov.  J.  Front 
whitish.  Antennae  testaceous.  Thorax  and 
the  forward  portion  of  the  abdomen  on  the 
upper  side  vinaceous.  The  abdomen  at  its 
extremity  is  tipped  with  white.  The  lower 
side  of  the  body  is  whitish.  The  legs  are 
pale  fawn.  The  primaries  are  vinaceous  with 
a  darker  longitudinal  streak  running  from 
the  base  below  the  cell  and  curving  outwardly 
toward  the  apex.  The  costa  near  the  base 
and  the  apex  are  whitish.  There  is  a  small 
spot  in  the  middle  of  the  cell,  a  somewhat 
larger  spot  at  the  end  of  the  cell  followed  by 
a  zigzag  very  narrow,  transverse  limbal  line, 
which  beginning  on  the  costa  three-fourths 
of  the  distance  from  the  base  runs  inwardly 
to  the  middle  of  the  inner  margin.  That 
portion  of  this  line  which  lies  between  the 
submedian  and  the  first  median  assumes  the 
form  of  a  V-shaped  mark  with  its  point  turned 
outwardly.  In  some  specimens  there  is  a 
faint  curved  transverse  basal  line.  The 
markings  of  the  primaries  are  somewhat 
variable  and  in  some  instances  the  large  spot 
at  the  end  of  the  cell  in  the  primaries  is 
obsolete.  The  secondaries  are  uniformly 
pure  white  above,  and  both  primaries  and 
secondaries  are  white  below  with  the  fringes 
of  the  primaries   light  brown  checked  with 

gray- 

$ .  Like   the   male,  but   the   markings  of 

the  fore  wings  in  the  specimens  before   me 

are  more  obscure. 

Expanse,  (f ,  33  to  40  mm. ;  ?,  45  mm. 

87.  L,  (/)  barsineides^  sp.  nov.  $, 
Antennae  long,  culmen  white,  and  pectina- 
tions  grey.      Palpi   and   head   pale   luteous. 


Abdomen  brown  above.  Thorax  and  abdo- 
men pale  yellow  beneath.  Legs  pale  lute- 
ous, the  tibiae  encircled  on  the  middle  by  » 
brown  band.  The  primaries  are  pale  luteous 
marked  with  ferruginous,  somewhat  after  the 
style  of  some  species  of  Barsine.  There  is  a 
broad  ferruginous  subbasal  band,  an  oblique 
oval  annular  spot  at  the  end  of  the  cell  and 
a  small  spot  above  it  on  the  costa.  A  broad 
irregularly  curved  and  geminate  ferruginous 
submarginal  band  runs  from  the  apex  to 
the  inner  margin  followed  by  faint  brownish 
marginal  lines.  The  secondaries  are  uni- 
formly pale  buff,  semi-translucent.  The 
under  sides  of  both  wings  are  pale  buff,  the 
markings  of  the  upper  side  of  the  primaries 
being  faintly  indicated  on  the  under  side. 
Expanse,  23  mm. 

I  refer  this  species  with  some  doubt  to  the 
genus   Laelia,   owing  to    the    fact  that   the 
antennae  are  heavier  than  in  most  species  of 
the  genus,  and  the  wings  are  narrower  than 
in  typical  Laelia. 

88.  L,,  lignicolory  sp.  nov.  $,  Palpi, 
front,  and  thorax  pale  reddish-brown,  abdo- 
men paler.  Body  whitish  beneath.  Legs 
pale  fulvous.  The  primaries  are  wood-brown 
with  the  basal  third  darker,  a  darker  spot  at 
the  end  of  the  cell,  and  a  broad  diagonal  line 
running  from  the  apex  to  the  middle  of  the 
base  followed  by  a  curved  series  of  small 
black  dots  running  likewise  from  the  apex  to 
the  inner  margin.  The  posteriors  are  uni- 
formly reddish-buff.  The  under  side  of  both 
wings  is  pale  buff.  The  secondaries  have  a 
discal  dot  at  the  end  of  the  cell  and  an 
obscure  submarginal  series  of  fuscous  mark- 
ings.    Expanse,  27  mm. 

89.  L,  setinoidesy  sp.  nov.  $.  Palpi^ 
front,  and  thorax  pale  luteous.  Abdomen 
pale  fawn,  under  side  lighter.  Legs  and 
antennae  concolorous.  The  primaries  are 
pale  luteous  with  a  small  brown  dot  beyond 
the  end  of  the  cell  followed  by  another  near 
the  apex  and  with  three  similar  spots,  one 
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below  the  cell  before  the  origin  of  the  first 
median,  the  others  on  the  middle  of  the 
median  interspaces.  The  secondaries  are 
whitish,  semi-diaphanous.  The  under  side 
of  the  wing  is  much  as  the  upper  side  with 
the  dots  on  the  primaries  less  distinct. 
Expanse,  25  mm. 

90.  Zr.  ocellata^  sp.  nov.  $.  Palpi  pale 
brown,  tipped  with  orange.  Front  luteous. 
Antennae  with  the  culmen  whitish,  the  pec- 
tinations gray.  Thorax  vinaceous.  Abdo- 
men brown  above.  Lower  side  of  bodv  whit- 
ish.  Legs  pale  fawn  marked  with  light  red- 
dish. Primaries  wood-brown  with  a  small 
black  spot  below  the  cell  near  the  base  and 
a  large  brown  spot  at  the  end  of  the  cell, 
which  is  accentuated  on  the  lower  side  by  a 
white  semi-circle,  and  has  in  it  one  or  two 
small  black  marks.  Beyond  this  is  a  very 
narrow  brown  line  beginning  on  the  costa 
three-fourths  of  the  distance  from  the  base 
curving  inwardly  regularly  to  a  point  below 
the  cell,  and  then  running  diagonally  to  the 
inner  margin  at  a  point  one  third  of  the  dis- 
tance from  the  base.  The  apex  is  marked 
with  a  subtriangular  diffused  whitish  spot, 
which  is  crossed  by  a  subapical  series  of 
three  black  points.  The  fringes  are  concolor- 
ous  checked  with  dark  brown.  The  upper 
side  of  the  secondaries  is  pale  ochraceous 
with  a  submarginal  band  of  fuscous  mark- 
ings. On  the  under  side  both  wings  are  very 
pale  buff.  Both  have  a  large  discal  spot  at 
the  end  of  the  cell,  and  both  have  a  sub- 
marginal  band  of  blackish  dots  and  lines. 
The  fringes  are  as  upon  the  upper  side. 
Expanse,  28  mm. 

Aroa,  Walk. 

91.  A,  nigripicta,  sp.  nov.  $ .  Antennae 
testaceous.  Body  blackish  with  the  segments 
of  the  abdomen  marked  with  whitish.  The 
under  side  of  the  body  is  white.  Legs  white, 
the  femora  and  tibiae  margined  with  black. 
Tarsi  ringed  with  black.  Primaries  smoky- 
black  crossed  near  the  middle  by  two   curved 


bands  of  darker  black  and  with  some  obscure 
whitish  markings  near  the  inner  margin. 
Secondaries  white,  fuscous  at  the  base,  with 
the  outer  angle  broadly  tipped  with  black  and 
the  outer  margin  spotted  with  black.  On  the 
under  side  the  primaries  are  whitish  at  the 
base  and  on  the  inner  margin,  while  the 
apical  half  is  black.  The  apex  at  the  tip  is 
slightly  paler.  The  secondaries  are  as  on 
the  upper  side.     Expanse,  34  mm. 

This  species   is    allied    to    A,   termimalisy 
Walk.,  but  is  verv  distinct. 

92.  A.  lata,  sp.  nov.  ?.  Antennae 
testaceous.  Front  white.  Palpi  white  tipped 
with  dark  gray.  Patagia  white,  each  with  a 
small  black  spot  in  the  middle.  Thorax  and 
abdomen  whitish  above,  white  beneath. 
Primaries  white  with  a  double  transverse 
basal  line;  a  dark  oval  mark  in  the  middle 
of  the  cell ;  a  broad  transverse  band  beyond 
the  end  of  the  cell  curved  and  scalloped  out- 
wardly and  inwardly;  beyond  these  a  series 
of  moderately  large  and  somewhat  diffuse 
submarginal  hastate  markings.  The  margin 
has  a  blackish  dot  at  the  middle  of  each  inter- 
space. The  secondaries  are  pure  white  with 
faint  brownish  marks  on  the  margin  at  the 
middle  of  the  interspaces.  The  under  side  of 
both  wings  is  white.  The  primaries  have  a 
slight  subapical  brown  fihadow  upon  the 
costa  and  a  series  of  brown  marginal  spots 
on  the  interspaces.  The  secondaries  have 
similar  marginal  spots,  but  much  smaller  and 
less  distinct  than  on  the  primaries.  Expanse 
42  mm. 

LiPARis,  Ochs. 

93.  L.  {?)  muscosat  sp.  nov.  (f .  Antennae 
testaceous.  Palpi  and  front  dark  brown. 
Upper  side  of  thorax  and  abdomen  gray.  The 
abdomen  with  two  black  tufts  on  the  dorsal 
line  behind  the  thorax.  Under  side  of  the 
body  paler.  Legs  whitish,  banded  with  dark 
brown.  Primaries  pale  greenish-gray  with 
an  oblong  lunular  brown  mark  at  the  end  of 
the  cell,  some  brown  marks  at  the  base  sue- 
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ceeded  by  a  transverse  zigzag  brown  line  run- 
ning from  the  costa  to  the  middle  of  the 
inner  margin  but  interrupted  below  the 
median  nerve.  Beyond  the  cell  there  is  a 
transverse  limbal  line,  which  runs  irregularly 
from  before  the  apex  to  the  inner  margin 
two-thirds  of  the  distance  from  the  base. 
This  is  succeeded  by  a  submarginal  line  very 
irregular  and  produced  to  the  outer  margin 
above  the  radial,  between  the  second  and 
third  median  nervules,  and  near  the  outer  an- 
gle.  The  fringes  are  concolorous.  The  up- 
per side  of  the  secondaries  is  pale  fuscous, 
darker  towards  the  base.  The  under  side  of 
both  primaries  and  secondaries  is  fuscous- 
ochraceous.     Expanse,  55  mm. 

94.  L.  hylomima^  sp.  nov.  $ .  Palpi 
brown,  margined  below  with  reddish.  Front 
pale  reddish-brown.  Collar  pale  brown,  mar- 
gined inwardly  with  dark  brown.  Patagia 
brownish,  margined  externally  with  dark 
brown  and  fringed  at  the  ends  with  long  yel- 
lowish hairs,  which  are  black  near  the  base. 
The  upper  side  of  the  abdomen  is  pale  fulvous 
with  two  tufts  of  brown  hair  on  the  dorsal  line. 
The  lower  side  of  the  body  is  yellowish-ochra- 
ceous.  The  legs  are  concolorous,  ringed  with 
dark  brown.  The  primaries  on  the  upper 
side  are  brown,  clouded  with  darker  brown 
on  the  costa  and  at  the  end  of  the  cell.  There 
is  a  double  curved  basal  line  succeeded  by  a 
similar  transverse  line  before  the  middle  o^ 
the  wing,  bounded  externally  and  internally 
by  a  paler  shade.  There  is  at  the  end  of  the 
cell  a  large  irregular  oval  annular  mark  deep 
black  defined  outwardly  by  a  narrow  pale 
line.  The  apical  area  is  lighter  in  color  than 
the  rest  of  the  wing.  The  limbal  area  is 
crossed  by  an  irregularly  curved  and  angu- 
lated  transverse  line  beyond  which  is  a  series 
of  hastate  marks  with  the  points  turned  in- 
wardly. These  hastate  marks  are  alternately 
pale  creamy  and  deep  black,  and  are  succeeded 
by  a  brown  band,  which  is  followed  upon  the 
margin  by  a  series  of  black  hastate  marks 
with  their  points  turned  outwardly,  each  de- 


fined inwardly  by  a  narrow  creamy  line. 
The  fringe  is  brown,  checked  upon  the  ner- 
vules with  black.  The  secondaries  are  uni- 
formly dark  fuscous.  The  fringes  are  as  upon 
the  primaries.  The  lower  side  of  the  wings 
is  uniformly  fuscous,  tinged  with  ochraceous 
at  the  base,  with  darker  median  and  submar- 
ginal cloudings.  The  dark  mark  at  the  end 
of  the  cell  of  the  primaries  reappears  upon 
the  lower  side  faintly. 

$ .  Female  like  the  male  except  that  the 
antennae  are  simple  and  not  heavily  pecti- 
nated, and  this  sex  is  nearly  twice  the  size 
of  the  male.  Expanse,  $,  53  mm.;  ?,  90 
mm. 

This  insect  is  congeneric  with  the  insect 
recently  described  as  Liparis  Preussiy  Stgr., 
byMabille  in  the  *'Novitates  Lepidopterolog- 
icae.'*  Mr.  Butler  has  suggested  to  me  the 
erection  of  a  new  genus  for  its  reception. 
It  appears,  like  L.  Preussi,  to  be  moderately 
rare. 

Dasychira,  Hiibn. 

95.  D.  sublutescens^  sp.  nov.  J .  Palpi, 
front,  pectus,  and  upper  side  of  thorax  and 
abdomen  fawn  colored.  The  lower  side  of 
the  abdomen  is  ochraceous.  The  primaries 
are  pale  fawn  with  an  annular  mark  at  the 
end  of  the  cell  preceded  and  succeeded  by  ir- 
regularly curved  and  angled  transverse  lines. 
There  are  a  series  of  dark  zigzag  marks 
upon  the  costa,  a  basal  geminate  transverse 
line,  a  submarginal  series  of  hastate  spots, 
succeeded  by  a  marginal  series  of  similar 
spots.  The  fringes  are  pale  gray  checked 
with  fawn.  The  secondaries  are  pale  ochra- 
ceous at  the  base  clouded  with  fawn  on  the 
outer  margin.  The  fringes  as  upon  the 
primaries.  On  the  under  side,  both  wings 
are  pale  ochraceous  clouded  with  pale  fuscous 
on  the  outer  margin. 

$ .  The  female  is  very  like  the  male,  but 
larger,  with  the  abdomen  above  as  well  as 
below  tinged  with  ochraceous. 

Expanse,  J ,  43  mm. ;  ? ,  S3  mm. 
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96.  D.  ruptilinea^  sp.  nov.  $,  Anten- 
nae, front,  palpi,  the  upper  side  of  thorax 
and  abdomen  brown.  The  under  side  of  the 
thorax  and  the  abdomen  pale  brown.  The 
legs  ;ire  concolorous,  with  the  tibiae  and 
tarsi  annulated  with  dark  brown.  The 
primaries  are  dark  brown  with  a  pale  reddish 
spot  near  the  middle  of  the  cell  and  a  curved 
limbal  band  of  the  same  color  extending 
from  the  costa  before  the  apex  to  about  the 
first  median.  There  is  a  narrow  black  sub- 
marginal  line  sharply  produced  toward  the 
margin  opposite  the  end  of  the  cell  and  at 
the  extremity  of  the  third  median.  A  very 
dark  brown  line  runs  from  the  base  of 'the 
wing  parallel  to  the  inner  margin  to  near  the 
extremity  of  the  submedian.  It  is  interrupted 
about  the  middle  of  the  wing  and  accentuated 
near  its  outer  extremity  by  a  small  white 
dot.  There  are  also  some  dark  markings 
upon  the  costa  and  a  black  spot  of  raised 
scales  at  the  end  of  the  cell.  The  fringes 
are  pale  brown  checkered  with  darker  brown. 
The  secondaries  are  uuiformly  grayish-brown 
with  the  fringes  faintly  checkered  as  the 
primaries.  Both  wings  on  the  under  side 
are  pale  brown  with  a  large  diffuse  dark  spot 
at  the  end  of  the  cell,  and  with  a  broken  sub- 
marginal  series  of  spots  upon  the  secondaries. 
9.  The  female  has  the  markings  much 
more  distinct  and  larger  than  the  male,  and 
on  the  secondaries  upon  the  under  side  there 
is  a  transverfie  median  band  of  dark  spots  in 
addition  to  llie  submar<»inal  band.  Expanse, 
J,  38  mm;  ?,  55  mm. 

97.  D.  albosignaia,  sp.  nov.  J .  Allied 
to  D.  SoMssurei,  Dewitz.  The  body  and  its 
appendages  are  cinereous.  The  primaries  are 
cinereous  with  a  dark  spot  at  the  base  followed 
below  the  cell  by  a  dark  brown  marking, 
which  is  defined  externally  by  a  curved  line, 
running  to  the  inner  margin.  At  the  end  of 
the  cell,  there  is  a  pale  gray  spot  succeeded 
bv  a  series  of  dark  brown  lunulnto  markings 
running  from  the  costa  before  the  apex  to  the 
inner   margin.     Beyond  these  markings  be- 


tween the  first  median  and  the  submedian 
there  is  a  subtriangular  spot  above  which 
there  is  a  broad  brownish  limbal  shade.  There 
are  some  irregular  submarginal  hastate  lines 
and  marks,  and  the  margin,  which  is  dark 
brown,  is  interrupted  with  pale  cinereous  at 
the  ends  of  the  nervules.  The  secondaries 
are  uniformly  cinereous  with  the  fringes 
marked  as  the  primaries.  On  the  under  side 
the  wings  are  cinereous  with  an  obscure  dark 
shade  on  the  primaries  beyond  the  end  of  the 
cell,  and  an  incomplete  limbal  line  running 
from  the  costa  parallel  to  the  outer  margin  as 
far  as  the  first  median.  The  secondaries  have 
a  dark  spot  at  the  end  of  the  cell  and  an  incom- 
plete submarginal  band  near  the  outer  angle. 
Expanse,  63  mm. 

98.  D.  (/)  apateloides^  sp.  nov.  J  .  The 
front  and  the  upper  side  of  the  thorax  and 
abdomen  pale  gray.  The  under  side  of  the 
abdomen  and  appendages  white.  The  prim- 
aries are  grayish-white  with  a  narrow  line 
of  black  raised  scales  at  the  end  of  the  cell 
followed  by  a  transverse  line  of  similar  raised 
whitish  scales,  defined  outwardly  by  dark 
brown  and  running  from  the  costa  before  the 
apex  to  the  inner  margin.  This  transverse 
band  is  succeeded  by  a  submarginal  irregular 
series  oflunulate  dark  lines  defined  inwardly 
by  whitish  markings.  The  outer  margin  has 
a  line  of  dark  points  on  the  intraneural  spaces 
defined  inwardly  by  whitish  subhastate  mark- 
ings. The  fringe  is  whitish.  The  seconda- 
ries are  cinereous  with  the  fringe  whitish.  On 
the  under  side  the  primaries  are  pale  brown- 
ish-cinereous with  the  costa  and  the  fringe 
narrowly  white  and  the  inner  margin  broadly 
whitish.  The  secondaries  on  the  under  side 
are  uniformly  while.     Expanse,  44  mm. 

NoTOHYBA,*  gen.  nov. 

Allied  to  Ilema,  Moore  and  Oecura.  Holl. 
(J.  Palpi  short,  compressed,  the  first  joint 
small;  the  second  joint  relatively  very  large, 

♦  N<htos  =  dorsum,  'Yfiot  =  gibber. 
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SOME     NOTES   ON     THE    EARLY    STAGES,     ESPECIALLY    THE 
CHRYSALIS,   OF  A  FEW  AMERICAN    SPHINGIDAE. 


BY   SAMUEL   H.    SCUDDBR. 


The  subjoined  descriptions  are  wholly 
from  notes  taken  twenty  or  thirty  years 
ago,  and  complement  in  part  the  larval 
descriptions  given  in  B.  P.  Mann's 
paper  in  the  second  volume  of  Psyche. 

MACROSILA  CAROLINA. 

Egg.  Round,  very  light  green,  and  per- 
fectly smooth  so  far  as  can  be  seen  with  an 
ordinary  lens.  They  are  laid  singly,  and 
rarely  more  than  one  is  found  upon  the  same 
plant. 

Caterpillar.  (See  Psyche,  v.  2,  p.  73-75, 
for  description  of  the  larva,  drawn  up  at  the 
same  time.) 

Chrysalis.  Dark  reddish  brown  with  a  slight 
dark  olivaceous  tint  on  the  wings,  the  edges 
of  the  segments  darker  than  the  middle; 
spiracles  and  tongue  black.  The  body  is 
deeply  hollowed  at  the  metathorax  on  either 
side  of  the  centre,  somewhat  constricted  at 
the  prothorax,  and  has  a  central  depressed 
line  and  a  pit  on  either  side  of  it  upon  the 
front  of  the  fifth  and  sixth  abdominal  seg- 
ments. Metathorax  and  hind  wings  not  very 
conspicuous,  the  former  with  a  transverse 
backward  directed  ridge.  The  tongue  is 
free  except  at  its  bulbous  tip,  shorter  than  in 
M.  quinquemaculata^  and  sli>fhtly  incurved 
on  its  downward  trend;  its  extreme  tip  is 
placed  at  one-third  the  distance  from  the 
head  to  the  tip  of  the  body  and  halfway 
between  the  front  of  the  head  and  the  tip  of 
the  wings,  while  in  M.  quinquemaculata  it  is 
at  half  that  distance.  The  hind  legs  reach 
the  tip  or  nearly  the  tip  of  the  wings  which 
extend  over  four  abdominal  segments. 
Before  the  spiracles  on  the  5th-7th  abdon  i- 
nal  segments  there  is  a  slit  five  or  ^ix  times 


as  long  as  the  spiracles,  the  posterior  edge 
raised  and  lipped,  and  the  top  ridged  above, 
the  whole  being  black,  and  undoubtedly 
serving  for  the  movement  of  the  pupa  in 
reaching  again  the  surface  of  the  ground; 
precisely  the  same  thing  occurs  in  other 
species  of  Macrosila.  The  head,  thorax,  and 
appendages  are  quite  smooth,  being  only 
faintly  wrinkled,  except  the  tongue  which  is 
roughly  wrinkled;  the  abdominal  segments 
are  profusely  punctate  anteriorly,  punctate 
or  rather  pitted  and  wrinkled  in  the  centre 
and,  at  least  on  the  4th-7th  segments,  very 
minutely  and  delicately  punctate  posteriorly ; 
the  last  two  segments  are  very  deeply  erose; 
the  cremaster  obtusely  conical,  tranversely 
compressed,  having  two  short  points  with 
their  inner  edges  diverging,  but  their  outer 
edges  nearly  parallel.  Length  50  mm. ; 
breadth  14  mm. 

Some  caterpillars  which  went  under 
ground  about  August  27  had  not 
changed  on  September  5,  but  changed 
within  eight  days  thereafter.  They 
seldom  bury  themselves  more  than 
three  or  four  inches,  and  make  an  im- 
derground  cavern  with  sides  of  packed 
earth. 

SPHINX    CINEREA. 

Chrysalis,  Mahogany  brown,  edges  o 
segments  slightly  darken.  Body  a  little  hol- 
lowed on  either  side  of  the  metathorax  and 
slightly  constricted  at  the  prothorax.  Meta- 
thoracic  wings  visible  down  to  the  spiracle 
of  third  abdominal  segment.  Tongue  de- 
tached, heavily  wrinkled,  carried  along  the 
front  nearly  parallel  to  the  breast,  the  tip  not 
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bulbous  and  placed  slightly  more  than  a 
fourth  way  down  the  length  of  the  bodj ;  the 
same  structure  before  the  spiracles  as  in 
Macrosila.  Head,  thorax,  and  appendages 
apparently  smooth  but  faintly  wrinkled;  ab- 
dominal segments  wrinkled  and  punctate 
evenly  and  not  heavily,  their  posterior  edges 
on  4th-6th  abdominal  segments  being  mi- 
nutely punctate.  Cremaster  large,  conical, 
scarcely  flattened  and  with  two  very  minute 
points  upon  it.  Length  46.5  mm. ;  breadth 
13  mm. 

Went  under  ground  September  19. 

DOLBA    HYLAEUS. 

Larval  habits^  etc.  I  placed  a  full 
grown  larva  found  on  Cape  Cod  early 
in  September  under  a  glass  over  a  plant 
of  sweet  fern.  The  earth  was  clean, 
and  he  soon  disappeared;  but  before 
doing:  so  he  bit  off  most  of  the  leaves 
at  their  base,  green  and  dried  alike,  and 
scattered  them  indiscriminately  on  the 
ground  below,  so  that  the  earth  was  no 
longer  to  be  seen,  and  until  the  leaves 
were  removed  I  could  not  tell  whether 
he  was  merelv  hidden  beneatli  them  or 
had  j^one  under  ground.  No  opL-ning 
in  the  heap  of  leaves  was  discoverable. 
He  had  buried  himself  in  the  earth  to 
the  depth  of  al)outan  inch  in  an  ol)lique 
position,  head  uppermost. 

The  faeces  of  this  caterpillar  are  as- 
tonishingly large,  forming  an  irregular 
cylindrical  mass  often  12-14  mm.  long 
and  5  mm.  br^ad,  of  a  pitchy  black 
color,  and  looking  like  furnace  slag, 
and  bearing  no  such  dellnite  markings 
as  are  seen  in  Macrosila. 

Parasites,      While    taking    notes    of 
the    larvae,    I   was     interrupted     for    a 


couple  of  hoursy  and  was  very  much 
surprised  on  my  return  to  find  that  one 
I  had  been  describing  just  before  was 
now  covered  with  brown  worms ;  no 
less  than  eight  of  them  had  fastened 
themselves  by  threads  to  the  sides  of 
their  victim,  some  on  the  fifth  and  some 
on  the  eighth  and  ninth  abdominal  seg- 
ments. 

They  were  of  a  very  light  brown  color, 
with  a  slight  greenish  tinge,  having  a  dorsal 
row  and  on  either  side  of  it  two  other  rows 
of  small  rounded  elevations,  one  upon  the 
anterior  edge  of  each  segment  in  each  row; 
there  was  also  a  dark  dorsal  streak,  and  here 
and  there  dark  reddish  brown  spots,  espec* 
ially  upon  the  dorsal  surface  and  the  last 
three  or  four  segments.  The  round  thoracic 
spiracles  were  dark  brown.  The  skin  was 
glistening  and  very  evenly  and  microscopi- 
cally reticulate.  The  head  had  a  faint  green- 
ish tinge,  and  upon  each  side  were  two  black 
bent  lines  like  a  figure  5  upon  its  side,  while 
the  opposite  extremity  seems  to  have  a  little 
thicker  integument  than  the  rest  of  the  body. 
Length  7  mm.;  breadth  2  mm. 

These  creatures  had  wormed  their 
way  directly  through  the  body  ^vall  of 
the  caterpillar,  leavin<^  little  brown  pits 
in  various  parts  of  the  body  to  mark 
their  exit ;  but  there  seemed  to  be  no 
wound  as  there  certainlv  was  no  loss 
of  any  fluid ;  why  is  there  none,  and 
whv  do  all  the  worms  come  out  to- 
^ether?  The  caterpillar,  on  the  under 
side  of  a  leaf,  remained  motionless, 
l()()kin<^  very  slender  and  flabbv,  and 
actin<^  in  a  very  dumpish  manner. 

As  for  the  worms,  they  immediately 
began  spinning  their  cocoons  where 
they  were,  and  when  one  was  torn  vio- 
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lently  away,  the  maker  at  once  began  a 
new  cocoon,  constructing  one-half  at  a 
time,  namely  the  half  opposed  to  its 
own  ventral  surface,  and  when  this  was 
completed,  it  turned  about  and  made 
the  other  half.  When  all  were  made, 
the  cocoons  were  seen  to  lie  in  clusters, 
some  horizontal  but  most  perpendicular 
to  the  back  of  the  caterpillar;  they 
were  made  of  a  very  fine  glistening 
silk,  and  when  completed  were  about 
4.8  mm.  long  by  half  as  broad.  It 
took  one  of  them  a  little  more  than  half 
an  hour  to  completely  envelope  itself 
with  silk,  though  much  longer  to  com- 
plete the  cocoon.  These  when  fin- 
ished much  resemble  the  buds  of 
Comptonia,  being  of  a  light  chocolate 
brown  color,  roughly  ribbed  longitude 
nally  about  a  dozen  times,  the  ends 
smooth;  they  are  loosely  attached  to 
the  caterpillar.  In  escaping  from  their 
cocoon,  the  enclosed  Hymenopteron 
bites  ofif  the  top  of  the  cocoon  in  an 
irregular  manner.  All  that  I  had  es- 
caped me,  and  some  came  out  at  a  time 
when  others  of  the  same  lot  still  re- 
mained as  larvae  inside  their  cocoons. 
The  caterpillars  may  be  found  in 
nearly  every  stage  throughout  the 
month  of  August  in  eastern  Massachu- 
setts. 

Chrysalis.      Uniform    shining    mahoganj 
in  color,    with    the   wings    lacking    polish. 


The  whole  of  the  thorax  and  appendages  ar^ 
minutely  wrinkled  and  all  the  abdominal 
segments  are  rather  minutely  punctured  and 
also  wrinkled;  the  wings  cover  the  fourth 
abdominal  segment;  the  tongue  case  is  very 
short;  the  cremaster  is  long,  slender,  coni- 
cal, straight,  pointed,  verj  rough  at  the 
base,  smooth  toward  the  tip.  Length  38 
mm.;  breadth  10  mm.;  length  of  tongue 
4.25  mm. 

HYLOICUS  PLKBKIUS. 

Chrysalis,  Black,  the  posterior  margin  of 
the  4th-6th  abdominal  segments  light  brown 
and  minutelj  striate  transversely.  Body 
shaped  much  as  in  Sphinx  cinerea^  with 
the  same  structure  before  the  spiracles  but 
less  prominent;  the  shoulders  prominent. 
Tongue  short,  free,  regularly  curved,  rather 
thickened  at  the  tip  and  one-third  the  leitgth 
of  the  distance  from  the  tip  of  the  head  to 
the  tip  of  the  wings.  Metathoracic  wings 
reaching  the  spiracles  of  the  third  abdomi- 
nal segment.  Antennae  with  a  raised  point 
in  the  centre  of  each  joint.  First  joint  of 
second  pair  of  legs  prominent.  Head,  tho- 
rax, and  appendages  wrinkled;  abdominal 
segments  coarsely  wrinkled  and  deeply 
punctate.  Cremaster  like  that  of  Sphinn 
cinerea^  excepting  that  the  tip  is  armed  with 
a  bifid  prong  which  is  down-curved.  Length 
44  mm. ;  breadth  10.5  mm. 

One  larva  went  into  the  ground  on 
September  19,  afterwards  worked  him- 
self halfway  and  finally  wholly  out, 
and  changed  upon  the  surface  Septem- 
ber 25. 
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LIFE  HISTORY  OF  ORGYIA  GULOSA  HY.   EDW. 


BY    HARRISON   G.     DYAR,    BOSTON,   MASS. 


According  to  my  observations,  the 
larvae  of  this  species  have  four  or  occa- 
sionally five  stages  for  Z ,  and  ^s^  for  9 
moths.  This  corroborates  the  published 
account  of  O.  leucostigma  by  Prof. 
Riley  which  I  was  not  able  to  confirm 
from  New  York  si>ecimen8  of  that 
species.  Judging  by  analogy,  therefore, 
O.gulosa  may  elsewhere,  or  in  different 
seasons  have  six  stages  for  $ ,  and  seven 
for  9  moths,  as  I  have  observed  to  be 
the  case  in  all  other  sp>ecies  of  Orgyia 
which  I  have  yet  reared.  The  young 
larva  of  O.  gulosa  may  readily  be  dis- 
tinguished from  that  of  O,  cana;  but 
not  so  with  the  mature  larvae.  In  fact 
the  mature  larvae  of  these  two  species 
are  hardly  distinguishable.  The  only 
characters  that  will  serve  to  separate 
them  are  that  O.  gulosa  usually  has 
a  lateral  row  of  yellow  spots  which 
are  wanting  in  O,  cana  and  the  warts  of 
row  V  (substigmatal)  are  brown  in  O, 
gulosa  and  red  in  O.  cana.  But  these 
characters  may  not  always  be  constant. 

Orgyia  gulosa  Hy.  Edw. 
1881  —  Hy.  Edw.,  Papilio,  i,  64. 

1881  —  Bull.,  Ann.  mag.  nat.  hist.  (5)  viii, 
316. 

1882  —  Grote,  Check  list,  p.  17,  no.  439. 

1890  —  Packard,  5th  rept.  U.S.  ent.  comm. 

P-  134- 

1891  —  Smith,  List  lep.,  no.  1 151. 

1892  —  Kirby,  Cat.  Lep.  Het.,  i,  495. 
Egg.  —  Almost  spherical,  smooth  shining 

white,  with  a  faint  brownish  spot  and  ring  at 
the  top;  diameter  i  mm.     Laid  in  a  mass  on 
the  cocoon  of  the  female  moth  and  covered 
with  down  from  her  body. 
First  larval  stage.  —  Head  round  shining 


black;  width  0.4  mm.  [Probably  was  really 
0.5  mm.  The  measurement  was  not  rerified 
as  I  lost  the  cast  head  case.]  Body  pale 
purplish  black,  nearly  white  on  the  dorsum 
of  joints  3  and  4  and  yellow  on  joint  9;  on 
joints  loand  11,  a  large  brick  red  dorsal  spot, 
but  no  elevations  to  represent  the  retractile 
tubercles  which  are  absent.  Warts  normal, 
row  i  small,  row  iv  represented  by  small  pale 
dots.  The  subdorsal  warts  on  joint  2  are 
large  with  swollen  bases.  Each  wart  bear* 
several  black  hairs,  longer  from  the  sides  and 
extremities. 

Second  stage,  —  Head  black,  a  line  above 
the  mouth  and  basal  joints  of  antennae  white ; 
width  .7  mm.  Body  black,  dorsum  of  joints 
3  and  4  pale  yellow,  of  joint  9  darker  yellow; 
tips  of  abdominal  feet  pale  orange.  Subdor- 
sal warts  on  joint  2  large,  but  bearing  onlj 
^dinary  hairs.  On  joints  3  and  4  a  few  pale 
hairs  dorsally  and  on  joints  5-7  a  few  black 
ones,  converging  over  the  dorsal  line  but  not 
numerous  enough  to  form  tufts.  Warts  all 
black ;  retractile  tubercles  on  joints  10  and  x  i 
present,  large,  orange  colored.  Side  hairs 
long,  black,  mixed  with  paler  ones. 

Third  stage.  —  Head  as  before;  width  1.2 
mm.  Body  black  laterally,  the  dorsum 
broadly  pale  yellow,  but  transversely  streaked 
with  black  at  the  middle  of  each  segment. 
These  bands  become  broader  posteriorly  till 
they  cover  most  of  the  segment.  The  yellow 
is  also  replaced  by  black  in  the  segmental 
incisures  and  broadly  on  joints  5-8.  Warts 
blood  red,  not  very  bright,  rows  v  and  vi  and 
the  anterior  doi*sal  ones  partly  black.  Re- 
tractile tubercles  coral  red;  cervical  shield 
black.  On  joint  2  subdorsally  and  on  joint 
12  dorsally  arise  pencils  of  black  plumed 
hairs*  about  [  mm.  long.     On  joint  5  a  black 


*  These  hairs  diflfer  from  the  other  hairs  of  Ori^ia  in 
that  the  minute  branches  or  barbs,  with  which  they  are 
all  furnished,  are  longer  and  crowded  more  closely 
together  near  the  tips  of  these  hairs,  giving  them  the 
appearance  of  being  plumed  at  the  end. 
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dorsal  brush-shaped  tuft  and  on  joints  6-8 
white  ones,  which  arise  from  the  warts  of 
row  i  and  the  upper  part  of  row  ii.  The 
white  ones  are  less  well  developed  than  the 
black  one.  Other  hair  black  and  white, 
jrellowish  dorsallj  on  joints  3  and  4. 

Fourth  $tag€, — (All  ?  and  some  J  larvae.) 
Much  as  before ;  width  of  head  1.8  mm.  The 
brush  tufts  are  larger  than  before  but  not  full 
size  and  thej  are  colored  the  same.  The 
warts  of  rows  ii  and  iii  are  bright  blood  red, 
row  V  brown.  (Row  i  and  iv  are  so  small  as 
to  be  inconspicuous.)  The  bodj  is  colored 
as  before,  but  the  jellow  dorsal  band  is  divided 
bj  a  black  dorsal  line  and  there  is  a  broken 
lateral  and  substigmatal  line.  Abdominal 
feet  reddish  at  tip. 

(Most  $  larvae.)  Differ  in  the  greater 
length  of  the  hair  pencils  while  the  four  brush 
tufts  are  large,  nearljr  alike  and  all  colored  of 
a  silverjr  gray,  in  some  specimens  blackish 
or  even  black  on  the  crest,  but  white  on  the 
sides,  in  others  nearly  all  white.  In  one  ex- 
ample, the  one  on  joint  5  was  slightly  darker 
than  the  others.  The  yellow  marks  are  more 
reduced  than  in  the  $  larva,  consisting  of  a 
subdorsal,  lateral  and  substigmatal  row  of 
irregular  subquadrate  spots.  On  completion 
of  this  stage  the  $  larvae  spin  their  cocoons. 

Fifth  stage,  —  (All  ?  and  a  few  $ .)  Head 
black,  the  labrum  and  bases  of  antennae  pale 
yellow;  width  1.7-3.0  mm.  Body  black,  with 
the  dorsum  of  joints  3  and  4  largely  ochreous 
yellow  except  a  black  dorsal  line,  continued 
to  joint  12  in  a  row  of  subdorsal  yellow  spots, 
irregularly  elongated  transversely  and  con- 
necting over  the  back  posteriorly  on  the  seg- 
ments ;  similar  lateral  and  substigmatal  rows 
the  latter  most  continuous.  Hair  pencils 
from  joints  a  and  12,  2.5-4  mm.  long,  the  one 
on  joint  12  preceded  by  a  tuft  of  shorter  hairs. 
Brush  tufts  large,  all  uniform  gray,  in  some 
darker  on  the  crest,  in  others  nearly  white. 
The  lateral  region  is  irregularly  tinged  with 
ashy  gray,  largely  so  all  over  joint  13.  Ab- 
dominal feet  crimson.  The  warts  are  ar- 
ranged as  follows.     On  joint  2,  rows  i  and  ii 


minute  on  cervical  shield,  iii  large,  bearing 
the  pencil,  vi  stigmatally;  on  joints  3  and  4 
rows  ii-vi,  row  iv  being  rudimentary,  on 
joints  5  and  6  rows  i-viii,  row  iv  is  rudimen- 
tary, behind  the  spiracles  and  rows  vii  and  viii 
larger,  on  the  venter ;  on  joints  7-10,  rows  i~vi, 
row  iv  minute ;  on  joint  1 1  like  joint  5 ;  on  joint 
12  rows  i-v,  vii  and  viii,  row  iv  being  minute 
and  vi  absent;  on  joint  13,  rows  ii,  iii,  v, 
vii  and  viii.  Warts  i-iii  are  bright  red,  but 
row  i  is  so  small  as  hardly  to  be  seen ;  row 
iv  is  reduced  to  whitish  spots  bearing  a  few 
very  inconspicuous  hairs  and  row  v  is  brown, 
while  row  vi  is  whitish  with  minute  black 
tubercles,  but  is  inconspicuous  on  account  of 
its  subventral  position,  though  the  warts  are 
large.    This  is  the  last  stage  for  $  larvae. 

Cocoon,  —  Elliptical,  thin  but  opaque,  com- 
posed of  silk  and  the  larval  hairs,  one  end 
being  left  partially  open  to  facilitate  the  ejec- 
tion of  the  cast  skin. 

$  pupa, — Cylindrical,  rounded  and  blunt 
anteriorly;  abdomen  tapering;  cases  promi- 
nent; cremaster  long,  but  thick,  terminating 
in  hooks  which  adhere  to  the  silk  of  the  co- 
coon. Length  12  mm.,  width  4  mm.  Color 
black,  shiny,  except  the  back  which  is  brown- 
ish and  the  abdominal  incisures  which  are 
nearly  white.  There  are  several  rows  of  flat 
granular  areas  which  represent  the  larval 
warts  and  bear  a  few  hairs,  and  three  dorsal 
tufts  of  short  dense  white  hairs*  on  the  sec- 
ond to  fourth  abdominal  segments,  repre- 
senting the  brush  tufts.  Duration  of  this 
stage  18  days. 

$  pupa, — ^Abdomen  large,  thorax  small, 
cases  moderately  large  but  slight.  Color 
dark  brown,  nearly  black  on  the  back,  orna- 
mented as  the  S  pupa,  but  the  dorsal  struc- 
tures  representing  the    larval    tufts  are    on 


*  Under  the  microscope  these  structares  present  a 
curious  appearance.  They  are  not  a  tuft  of  hairs,  but 
an  irregular  yellowish  gelatinous  mass,  of  a  square 
shape  but  irregular  surface  above,  divided  to  the  body 
on  the  dorsal  line  and  seeming  to  contain  a  few  hairs, 
besides  several  long  ones  similar  to  those  over  the  rest 
of  the  surface. 
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abdominal  joints  1-3,  with  slight  ones  on 
joint  4.  Length  17  mm. ;  greatest  width  6.5 
mm-  Duration  of  this  stage  9  days. 
Food  plant, — Live  oak(.^»tfrci»  agrifolia), 
$  moth. — ^Variable  in  markings.  An  aver- 
age specimen  was  marked  as  follows.  Prim- 
aries brownish  graj,  whitish  scales  largely 
predominating  over  a  ground  of  black  and 
brown  scales ;  a  black  basal  line,  not  reach- 
ing costa  or  internal  margin  and  a  brownish 
patch  outside  this,  covering  the  lower  half  of 
the  wing  before  the  t.  a.  line  and  narrowly 
separated  from  the  t.  a.  line  by  pale  gray. 
Transverse  anterior  line  broad,  brown  with 
black  scales,  especially  near  the  costa,  nearly 
straight,  gently  angulated  at  median  vein ;  a 
reniform  discal  spot,  outlined  in  brown,  filled 
in  with  a  white  shade  and  narrowly  bordered 
with  whitish.  Median  space  pale  gray,  espe- 
cially costally,  darker  outside  the  reniform 
spot ;  veins  slightly  lined  in  black.  Trans- 
verse posterior  line  black,  starting  from  costa 
above  reniform  spot,  passing  outward  and 
around  the  spot,  thence  inwardly  curved, 
slightly  dentate  outwardly  on  all  the  veins 
and  reaching  internal  margin  parallel  to  t.  a. 
line.  On  the  costa  beyond  t.  p.  line,  a  black 
patch,  from  which  proceeds  the  rusty  brown 
subterminal  line,  following  a  course  parallel 
to  the  t.  p.  line  and  strongly  marked  below 
vein  2  by  a  white  cresentic  mark,  which  is 
produced  toward  the  anal  angle  (on  one 
wing)  giving  it  the  shape  of  a  comma.  A 
brown  terminal  line,  heavier  and  marked  with 
black  opposite  the  crescent.  Fringes  blackish 
interrupted  with  paler. 

Secondaries  chestnut  brown,  shaded  with 
black,  quite  heavily  all  around  the  outer  mar- 
gin and  apex.  Below,  chestnut  brown ;  the 
costa  of  fore  wings  gray  and  an  exterior 
blackish  brown  line  on  the  costal  half  of  all 
four  wings.     Expanse,  27  mm.  (i.i  inch). 

?  moth. — Head  and  thorax  small,  legs 
slender,  antennae  small,  shortly  bipectinate; 
wings  fully  5  mm.  long,  narrow,  bent,  clothed 
with  sordid  white  hairs,  mixed  with  a  few 
black  scales.     Abodmen  very  large,  robust. 


covered  abundantly  with  pale  dnereoas  down 
beneath.  Back  thinly  clothed  with  sordid 
white  down,  the  dorsum  of  the  body  showing 
through  in  a  broad  dark  cinereous  band  on 
both  thorax  and  abdomen.  Width  of  thorax 
3  mm. ;  length  a  mm. ;  width  of  abdomen  9.5 
mm. ;  length  15  mm. 

Habitat, — Coast  region  of  Califomlju  Re- 
corded from  Contra  Costa  Co.,  (Edwards), 
Alameda  Co.  (Behr),  San  Biateo  Co.,  Santa 
Cruz  Co.,  and  Monterey  Co.,  Cal. 

The  moths  above  described  agree  so  well 
with  Mr.  Edwards'  characterization  of  Orgyim 
vetusta  Bd.  that,  had  it  not  been  for  the  food 
plant  of  the  larva,  I  should  have  had  no 
hesitation  in  referring  them  to  that  species. 
On  the  other  hand,  I  have  received  from  Mr. 
L.  E.  Ricksecker,  under  the  name  of  O, 
vetusta^  moths  which  exactly  correspond 
with  Mr.  Edwards'  description  of  O,  gulosm. 
It  is  evident,  therefore,  that  Mr.  Edwards  has 
confounded  the  two  forms  and  placed  the 
larvae  wrongly.  His  descriptions  of  the 
mature  forms  of  O.  vetusta  and  O,  gulosa  in 
Papilio  (i,  6o-6a)  should  be  transposed, 
while  the  characterizations  of  the  larvae 
are  correct.  I  have  concluded  to  preserve 
the  determinations  of  the  larvae  as  made  by 
Mr.  Edwards  rather  than  those  of  the  moths 
because,  in  the  larval  state,  they  are  the 
more  easily  separated,  especially  in  relation 
to  their  food  plants,  and  because  this 
determination  is  the  one  generally  accepted 
by  Californian  collectors. 

BIBLIOGRAPHICAL    NOTES.— III. 

BY   SAMUEL   HENSHAW. 

BioLOGiA    Cbntrali-Ambricana.  —  Co- 
LEOPTERA.      Vol.    Ill,  Part  3        By   Henry 

Stephen  Gorham. 

gen.    tp* 

Lycidae,    1880-81,  pt.    8-9,  p.  1-29; 

1884,  pt.  32-33,  p.  225-249.  14     123 

Lampyridae,  1881,  pt.  9-11,  p.  29- 
65;  1884-85,  pt.  33,36,  p.  249- 
277.  IS    144 
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Telephoridae,  1881,  pt.  11-14,  p.  65- 
X06;  X885,  pt.  36-38,  p.  277- 
3".  16     151 

Lymexylonidae,  1881,  pt.  14,  p. 
106-XX2;  X885-86,  pt.  38,  46,  p. 

3"-3i3-  4        8 

Kelyridae,  1881-82,  pt.  X4,  16,  p. 
112-128;    1886,  pt.   46,  p.  313- 

332.  IS      83 

Cleridae,  1882,   pt.    17-X9,  21,  24,  p. 

X29-193;  1886,  pt.  46-47,  p.  332- 

346.  27    aoo 

Ptinidae,   1883,   pt.  24,  p.    194-209; 

1886,  pt.  47  p.  347-352.  IS      43 

Bostrychidae,  X883,  pt.    24,  p.    210- 

218;  1886,  pt.  47,  p.  352-354-  7  15 
Cioidae,    1883,   pt.    24,    p.   2x8-224; 

1886,  pt.  47,  p.  354-360.  6      24 

Species  of  the  following  genera  are  fig- 
ured:— 

Lyctdae.  —  Caenia,  i.  ♦Calleros.  4.  •Calo- 
cladon,2,4,  IX.     *Calolycus,  4.     Calopteron, 

1,  2,  4,  II.  ^Linoptes,  11.  Lucaina,  12. 
^Lycinella,  11.  Lycos tomus,  i,  2,  11.  Lj- 
CU8,  I.     Lygistopterus,  I,  2,  11.     Plateros,  i, 

2,  II. 

Lampyridae.  —  Aethra,  3,  ii.  Aspido- 
soma,  3,  4,  12.  Cladodes,  3.  Cratomorphus, 
^,  II,  12.  *Drilolampadiu8,  3,  11.  Hyas,  3. 
Lamprocera,  3,  II.  Lucidota,3,  4,  11.  Mega- 
iophthalmus,  11.    Phaenolis,  3.    Phengodes, 

3,  5.  Photinus,  3,  4,  12.  Photuris,  3,  ^,  12. 
Pyrectomena,  3,  4. 

Telephoridae.  —  Belotus,  6.  Chauliogna- 
thus,  5,  6,  12.  ♦Daiphron,5.  ♦Discodon,  5, 
6.  Lobetus,  6.  Malthinus,  6.  *Maroniu8, 
6.  12.  Silis,  5,  6,  12.  •Thinalmus,  6.  Try- 
pherus,  6. 

Lymexylonidae.  —  Atractocerus,  7.  ♦Eurj- 
opa,  6.     Melitomma,  7.     ♦Ptorthodius,  6. 

Melyridae. — Anthocomus,  6, 7.  •Antixoon, 
13.  Astylus,  7,  12.  Attalus,  13.  Collops,  6, 
13.  •Cymbolus,  13.  •Dromanthus,  7,  13. 
Ebaeus,  7.     Lemphus,  13.     Listrus,  13. 

Cleridae.  —  Aulicus,  8.  •Blaxima,  8. 
Chariessa,  12.     Clerus,  8,   12.     Colyphus,  7, 


8,  12,  13.  Cymatodera,  7,  13.  Epiphloeus, 
8,  12.  Hydnocera,  9,  13.  Ichnea,  9,  10,  12. 
Lebasiella,  9.  Orthopleura,  9.  Pelonium, 
9,12.  Phonius,  7.  Platynoptera,  9.  Poecil- 
ochroa,  13.  Priocera,  7,  13.  Pyticera,  9. 
Sallaea,  8.    Tillus,  9,  13. 

Ptinidae, — Anobium,  13.  Cathorama,  lO* 
Dorcatoma,  10.  •Lioolius,  10.  •Micrano- 
bium,  10.  Mirosternus,  13  •Pitnus,  10. 
♦Priotoma,  10.  Ptinus,  10.  •Thaptor,  10. 
Trichodetfma,  10.     Trigonogenius,  10,  13. 

Bostryckidae,  —  Bostrychus,     10.       Dino- 
derus,  13.     Polycaon,  10.    Tetrapriocera,  10 
Xylopertha,  10. 

Cioidae.  —  Ceracis,  10.  Cis,  10,  13.  Mac- 
rocis,  10.     Xylographus,  13. 

The  figure  following  the  name  of  the  genus 
denotes  the  number  of  the  plate;  new  genera 
are  marked  (♦). 

Vanbssa  milbbrti,  a  corrsction. —  In 
the  current  volume  of  Psyche,  p.  to,  I  notice 
reference  to  a  specimen  of  this  butterfly  hav- 
ing been  caught  at  Polegate,  Sussex,  in 
England.  At  the  time  I  questioned  the 
authenticity  of  the  specimen,  and  at  the 
meeting  following  that  at  which  it  was 
exhibited,  enough  information  had  been 
obtained  to  prove  that  it  was  not  taken  in 
England  and  had  been  palmed  off  as  a  variety 
of  V.  urticae  on  a  gentleman  who  gave 
.rather  high  prices  for  varieties  of  British 
Lepidoptera.  y.  W,  Tutt. 

Entomological  Notes. — The  twelfth  part 
of  Kolbe's  Introduction  deals  with  the  diges- 
tive tract  and  its  appendages  and  the  secre- 
tory organs,  apparently  completing  the  study 
of  the  internal  structure  of  insects,  though 
the  outline  of  the  plan  of  the  work  announced 
in  the  first  part  has  not  been  strictly  fol- 
lowed. The  special  bibliographies  to  each 
section  are,  as  heretofore,  important  acces- 
sories to  the  work,  but  do  not  appear  always 
to  have  been  compiled  with  sufficient  care, 
many  minor  references  being  given  which 
hardly  deserve  mention  in  a  selected  series, 
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while  Bome  of  much  greater  significance  are 
omitted. 

In  an  interesting  paper  on  Acronycta, 
which  has  been  for  some  time  running 
through  the  pages  of  the  Entomologists* 
Record,  Dr.  T.  A.  Chapman  states  that  in  its 
two  last  stages  the  larva  of  Cuspidia  alni 
emits  a  strong  odor  when  irritated.  "The 
odor  is  suggestive  of  an  escape  of  ordinary 
illuminating  coal  gas.  A  friend  of  chemical 
and  engineering  experience  to  whom  I  sub- 
mitted  some  examples  says  the  odor  is  that  of 
carbu retted  hydrogen.  The  scent  is  emitted 
most  strongly  when  the  larva  is  ready  to 
search  for  a  place  to  pupate  in.  It  is  so 
strong  that  I  have  several  times  wondered 
whether  there  was  not  an  escape  of  gas  in 
the  room  in  which  the  larvae  were.  It  is 
perhaps  proper  to  suggest  that  this  odor  is 
protective,  and  in  this  sense  associated  with 
the  brilliant  *  warning'  color  and  conspicuous 
station  (on  the  middle  of  the  upper  surface  of 
a  leaO  of  the  larva." 

H.  F.  Wickham  in  a  recent  bulletin  of  the 
University  of  Iowa  gives  a  detailed  account 
of  his  search  for  Coleoptera  in  southern 
Alaska. 

A  paper  on  the  Gryllidae  of  Indiana  just 
published  by  W.  S.  Blatchley  (Proc.  Ind. 
acad.  sc,  1891),  enumerates  sixteen  species, 
belonging  to  the  genera  Tridactylus  (i), 
Gryllotalpa  (2),  Gryllus  (3),  Nemobius  (3), 
Anaxiphus  (1),  Phylloscirtus  (i),  Orocharis 
(1),  Apithes  (1)  and  Oecanthus  (3). 

Bolivar  has  recently  published  in  the 
Annales  of  the  French  entomological  society 
a  detailed  account  of  a  new  genus  of  purblind 


cockroaches  (Nocticola)  from  caverns  in  the 
island  of  Luzon,  one  of  the  Philippines.  Its 
structure  is  so  remarkable  that  he  believes  it 
should  form  a  tribe  apart  among  cockroaches. 
The  eyes  consist  of  a  few  clustered  ocelli. 
Two  species  were  found. 

In  an  abstract  of  a  paper  on  the  Descent  of 
the  Lepidoptera,  published  in  the  Proceed- 
ings of  the  American  association  for  the 
advancement  of  science,  Prof.  J.  H.  Com- 
stock  proposes  their  division  into  two  g^reat 
groups,  the  Frenatae  and  Jugatae,  according 
as  the  line  of  development  has  been  toward 
the  production  of  a  frenulum  connecting^  fore 
and  hind  wings  during  flight  to  insure  their 
synchronous  action,  or  of  a  so-called  jugum, 
a  special  lobe  of  the  fore  wings  answering  the 
same  purpose.  Details  are  reserved  for  the 
final  paper. 

RUhl  has  begun  the  publication  of  an 
extended  work  entitled  Die  palaearktischen 
grosschmetterlinge  und  ihr  naturgeschichte, 
to  be  completed  in  seventy-five  parts.  The 
first  (double)  part  has  been  issued. 

A  profusely  illustrated  work  of  unusual 
extent  on  the  genus  Ornithoptera  by  R.  H- 
F.  Rippon  is  publishing  in  England.  Five 
of  the  twenty  parts  are  already  issued. 


The  last  number  of  Psyche  (203)  was  issued 
March  6th,  delayed  for  the  plate  by  a  mistake 
of  the  printer.  All  preceding  numbers  of  the 
current  volume  have  been  issued  on  the  last 
day  of  the  month  preceding  that  for  which 
they  were  issued ;  except  that  when  that  day 
fell  on  Sunday,  they  were  issued  one  day 
earlier. 
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NOTES   FROM   THE   CORNELL  INSECTARY. 
IIL— SOME  OBSERVATIONS  UPON  TWO  SPECIES  OF   BRUCHUS. 

BY  M.  V.  SLINGKRLAND,  CORNELL  UNIVERSITY,  ITHACA,  N.  Y. 


Bruchus  obtectus  Say. 

Although  this  cosmopolitan  insect 
has  been  known  in  this  country  for  over 
sixty  years,  and  has  been  recognized  as 
a  common  and  destructive  pest  for  more 
than  a  quarter  of  a  century,  still  it  is 
only  within  the  past  year  that  several 
interesting  phases  of  its  life  history 
have  been  discovered.  During  the  past 
two  years  not  less  than  forty  pages  of 
our  entomological  reports  and  maga- 
zines have  been  devoted  to  discussing 
this  pest.  And  even  now  there  is  need 
of  a  further  study  of  the  species.  For 
instance,  we  know  but  little  of  its  habits 
in  the  field  and  hence  are  not  able  to 
suggest  any  treatment  for  preventing  its 
ravages  until  after  the  deadly  work  of 
the  larva  has  begun  in  the  seed. 

The  n^me  of  this  insect  has  been  in 
an  unsettled  condition  for  many  years, 
but  obtectus  Say  apparently  has  priority 
and  is  now  generally  adopted.  In  1879 
M.  Maurice  Girard  (Jour.  soc.  centr. 
hort.  France,  pp.  95-99)  said  that 
*» several  entomologists  believe  that  it 
has    been    described     under     different 


names  which  come  under  the  synonomy 
of  B.  obtectus  Say.  It  is  the  B,  irre- 
sectus  Schonherr."  Dr.  Riley  has  tried 
for  many  years  to  establish  his  name 
fabae^  but  has  recently  (Ins.  life,  v,  27, 
1892)  reached  a  similar  conclusion  as 
M.  Girard,  placing  irresectus^  fabae^ 
and  other  names  under  the  synonomy  of 
obtectus  Say.  Dr.  Horn  writes  me 
recently  that  Dr.  Riley  is  probably  cor- 
rect in  his  change  of  the  name  obsoletus 
to  obtectus. 

Previous  to  June,  1892,  I  had  sup- 
posed, and  it  had  always  been  so 
recorded,  that  the  beetles  laid  their  eggs 
upon  the  outside  of  the  bean-pod,  the 
young  larva  hatching  therefrom  boring 
through  the  pod  and  entering  the  seed. 
In  May,  1892, 1  confined  several  beetles 
in  cages  containing  growing  bean  plants. 
The  beetles  fed  upon  the  surfaces  of  the 
leaves  until  the  pods  were  nearly  full 
grown  but  still  green.  I  frequently  saw 
beetles  at  work  gnawing  a  narrow  slit  in 
the  ventral  suture  of  the  pod,  and  trying 
it  from  time  to  time  with  their  oviposi- 
tor ;  several  beetles  would  work  on  the 
same  slit,  one  driving  another  away  and 


446 


PSrCHE. 


[May  189}. 


continuing  the  work  itself.  The  slits 
were  about  i  mm.  in  length  and  were 
always  in  the  ventral  suture,  sometimes 
almost  at  the  point  of  attachment  of  the 
seed.  May  23,  I  found  a  cluster  of  eggs 
in  a  cavity  at  one  end  of  a  pod,  and  later 
two  or  three  eggs  were  laid  upon  the 
outside  of  the  pod,  but  these  were  soon 
knocked  off  by  the  beetles  themselves  in 
running  about.  June  8  the  eggs  in  the 
cavity  hatched.  It  was  not  until  June 
18,  however,  that  I  discovered  the  nor- 
mal nidus  of  the  eggs  of  obtectus. 
Upon  opening  some  of  the  pods  I  was 
surprised  to  find  clusters  of  eggs  within 
the  pods  attached  to  the  ventral  suture 
at  the  point  where  I  had  seen  the  narrow 
slit  being  made  by  the  beetles.  The 
slits  do  not  close  up  and  disappear  but 
the  tissues  turn  dark  and  the  place  is 
thus  readily  seen  in  green  and  even  in 
riper  pods. 

On  August  15  I  presented  these  facts 
before  the  Association  of  economic 
entomologists  at  Rochester  (Ins.  life,  v, 
%^) ,  Two  days  later  before  the  Ento- 
mological club  of  the  A.  A.  A.  S.  (Ins. 
life,  V,  31),  Dr.  Riley  reported  similar 
observations  upon  the  oviposition  of  the 
bean  weevil  in  his  garden  at  Washing- 
ton, thus  confirming  my  laboratory  ex- 
periments. It  seems  probable,  however, 
that  Dr.  Riley's  observations  were  made 
later  than  May  or  June,  for  in  the 
August  number  of  the  Canadian  ento- 
mologist, p.  186  he  says:  ''The  eggs 
are  primarily  laid  upon  the  bean-pod  in 
the  field,  but  chiefly,  if  not  entirely,  on 
those  which  are  already  mature  and 
ripening,  and  the  larvae  enter  the  same 
very  much  as  does  the  pea  weevil." 


The  eggs  (plate  16,  fig.  i,  6)  are  about 
.75  mm.  in  length  and  .3  mm.  in  diam- 
eter at  the  widest  part;  the  color  is 
white  and  the  surface  finely  granulate. 

In    1879,  ^^'   Riley  discovered    the 
important  fact  that  the  insects  continue 
to  breed  for  many  generations  in  stored 
beans.     Although  this  very  important 
fact  was  published  in  a  newspaper  in 
1882,  it  did  not  become  known  to   most 
entomologists    until    Dr.    Lintner    re- 
corded   similar    observations     in     his 
seventh   report  for  1890.     During  the 
past  year  I  have  bred  several  genera- 
tions of  the  beetles  in  the  dry  seeds.     I 
find  that  even  in  the  slightly  varying 
temperature  of   an  office,   the    season 
notably     affects     their      development. 
When   the    eggs  were   laid   in   March 
adults    issued    in    about   eighty   days, 
while  in  August  beetles  emerged  from 
beans  upon  which  eggs  had  been  laid 
only  thirty  days  before.     The  egg  and 
pupal    stages  are  of   about  the   same 
length  while  the  larval  stage  occupies 
about  twice  as  many  days  as  either. 

Among  dry  beans  the  eggs  are  laid 
on  the  seeds  but  are  so  slightly  attached 
that  they  are  easily  dislodged  if  the 
seeds  are  disturbed.  The  egg  shell  is, 
however,  very  strong  and  seldom 
broken  by  the  movement  of  the  beans. 
As  Dr.  Riley  has  shown  (Ins.  life,  iv, 
301)  the  newly  hatched  larvae  (fig.  i,  c, 
adapted  from  Riley's  figure)  present 
several  interesting  features  not  found  in 
its  further  stages.  Its  long  slender  l^s 
enable  it  to  move  quite  readily  over  the 
beans  until  it  finds  a  suitable  place, 
when  it  bores  a  minute  round  hole 
through  the  shell  and  enters  the  seed. 
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Several  larvae  sometimes  enter  the  seed 
through  the  same  hole.  At  the  first 
moult  this  post-embryonic  larva  loses  its 
legs,  hairs,  and  thoracic  shield,  and  takes 
on  the  characters  of  the  mature  larva 
shown  at  figure  i,  d.  Figure  i,  c, 
shows  the  head  of  a  nearly  full  grown 
larva  in  front  greatly  enlarged  ;  only  the 
cephalic  border  of  the  front  is  brown, 
thus  giving  us  a  character  which  will 
enable  us  to  readily  separate  the  larva  of 
obtectus  in  any  stage  after  the  first 
moult  from  those  of  quadrimaculatus 
shown  at  fig.  2,  e. 

The  pupa  is  represented  much  en- 
larged 9Xf  (adapted  from  Marlatt) .  At 
g  is  represented  a  bean  natural  size  from 
which  beetles  have  escaped.  Figure  i , 
a  shows  the  adult ;  the  much  enlarged 
antenna  and  hind  leg  bring  out  the  char- 
acteristics of  these  appendages.  The 
beetles  vary  as  much  in  size  as  do  those 
of  quadrimaculatus^  but  the  markings 
of  obtectus  are  quite  constant. 

Afler  breeding  several  generations  of 
obtectus  among  dry  beans,  I  extended 
my  experiments  to  other  seeds  and 
found  that  the  beetles  oviposited  readily 
upon  the  seeds  of  our  common  pea,  on 
corn,  on  buckwheat,  on  the  large  Euro- 
pean bean,  on  lentils,  on  chick  peas, 
and  on  the  seeds  of  Lathyrus  sattvus. 
I  have  reared  the  beetles  from  all  of  the 
above  seeds  except  the  corn  and  buck- 
wheat. Larvae  are  at  work  in  the  buck- 
wheat at  the  present  time ;  and  although 
the  larvae  entered  the  corn  kernels 
readily,  they  seemed  to  be  unable  to 
work  well  in  the  much  harder  interior 
of  the  kernel  and  all  died  shortly  after 
the  first  moult. 


Bruchus    quADRiMACULATus  Fabr. 

In  "Insect  life,"  v,  32  and  165,  Dr. 
Riley  says  that  in  January,  1885  the  en- 
tomological department  at  Washington 
"received  B,  quadrimaculatus  Fabr. 
swarming  in  what  are  called  'black-eyed 
table-beans'  from  Texas  that  were  exhib- 
ited at  the  Atlanta  Cotton  exposition. 
In  oviposition  in  the  stored  beans  this 
species  differs  from  the  common  bean 
weevil  in  that  it  deposits  its  eggs  in  the 
beans.  Also  bred  from  cowpeas(Doli- 
chos  sp.)  from  Texas."  This  seems  to 
be  the  extent  of  our  recorded  knowledge 
of  the  habits  and  life  history  of  this 
Bruchus. 

Nov.  18,  1892,  Crosman  Bros.,  seeds- 
men at  Rochester,  N.  Y.,  sent  me  a 
package  of  peas  returned  to  them  from 
the  south  which  was  swarming  with 
weevils.  Dr.  Horn  identified  them  as  B. 
quadrimaculatus  Fabr.  as  recognized 
by  him  in  his  paper  of  1873  (Trans.  Am. 
ent.  soc,  iv,  318).  I  notice  that  F. 
Baudi  (Deutsch.  ent.  zeit.,  xxxi,  p. 
36,  1887)  considers  quadrimaculatus  a 
variety  of  ornatus  Bohm. 

Dr.  Horn  records  the  species  from 
the  West  India  islands  and  the  southern 
states.  Nov.  28,  I  received  two  more 
packages  of  infested  peas  from  Crosman 
Bros.  These  had  been  returned  to  them 
from  Texas.  They  have  had  beans 
returned  to  them  from  the  south  infested 
in  the  same  manner. 

The  beetles  were  found  to  vary  greatly 
in  size  and  markings.  PI.  16,  fig.  2,  a 
represents  the  beetle  ;  an  antenna  and  a 
hind  leg  have  been  much  more  enlarged 
to  bring  out  the  characteristics  of  those 
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appendages.  Fig.  2,yto  n  inclusive 
represent  the  right  wing  cover,  showing 
the  great  variation  in  size  (y*  and  g)  and 
in  coloration (^  to  n  inclusive).  The 
wing  covers  from  which y  and  g  were 
drawn  measure  1.2  mm.  and  2  mm. 
respectively,  so  that  the  smallest  beetles 
are  scarcely  more  than  one-half  as  large 
as  the  largest.  The  wing  covers  were 
all  drawn  with  a  camera  lucida  using 
the  same  power  of  the  microscope  in 
each  case.  No  attempt  was  made  to 
represent  the  pubescence  or  striae.  I 
simply  desired  to  bring  out  the  gradual 
change  from  a  wing  cover  which  is  of 
a  plain  rufous  color  as  at  ^  to  one  which 
has  the  rufous  color  almost  entirely  re- 
placed by  black  with  small  whitish 
spots  as  at  ».  A  longer  series  might 
have  been  taken  in  which  the  encroach- 
ment of  the  black  upon  the  rufous  would 
have  been  more  gradual,  but  the  eight 
forms  shown  will  serve  the  purpose.  In 
fact,  every  gradation  exists  in  nature 
between^  and  ;^.  Forms  similar  to  / 
and  m  are  the  most  numerous. 

Soon  after  receiving  the  beetles  I  be- 
gan experiments  to  study  their  habits 
and  life  history.  Many  beetles  were  con- 
fined among  dry  peas,  beans,  and  corn. 
Egg  laying  soon  began  on  all  the  seeds. 
The  egg,  figure  2,  3,  is  oval  in  shape 
with  flattened  base,  and  is  of  a  bright 
shining  lemon  yellow  color.  It  is  .6 
mm.  in  length,  .4  mm.  wide,  and  .2 
mm.  thick.  Each  ^^%  is  firmly  glued 
to  the  outside  of  the  seed  (not  deposited 
in  the  seed  as  stated  in  '*Insect  life") 
by  a  thin  sheet  of  transparent  substance 
which  extends  beyond  the  egg  as 
shown   in   the    figure.     Sometimes  fif- 


teen or  twenty  eggs  are  laid  on  a  single 
seed,  and  I  have  seen  a  pea  from  w^hich 
as  many  beetles    have  emerged. 

The  eggs  hatched  at  this   season  in 
from  thirteen  to  twenty  days.     Several 
days  before  hatching  the  brown  heads 
of  the  larva  can  be  distinctly  seen  through 
the  shell,  and  the  whole  egg  assumes  an 
opaque  creamish  white  color.       In  es- 
caping from  the  ^%%^  the  larva  invaria- 
bly eats  a  round  hole  through  one  end 
of  the  shell  where  it  is  in  contact  with 
the  seed,  leaving  the  visible  portion  of 
the  shell  intact.     Figure  2,  c  represents 
the  basal  aspect  of  an  ^^^  shovring  the 
manner   of  escape  of  the   larva.     The 
larvae  bore  directly  from  the  %%^  into 
the  seed. 

The  newly  hatched  larva  resembles 
somewhat  that  of  obtectus  shown  in 
fig.  I,  c,  but  more  closely  that  oi pisi 
figured  in  *' Insect  life,"  v,  305.  It 
differs  in  the  form  of  its  thoracic  arma- 
ture from  either,  and  its  legs  (fig.  2,  d) 
are  one-third  shorter  than  those  of  ohtec- 
tus  and  resemble  those  of  pisi  in  form. 
Soon  after  entering  the  seed  the  larvae 
moult  and  lose  their  legs,  hairs,  and 
thoracic  shield.  When  mature  the  lar- 
vae are  very  similar  to  those  of  obtectus 
(fig.  I,  ^)  in  size,  shape,  and  color. 
Larvae  in  all  stages  after  the  first  may 
be  easily  separated  from  those  of  obtec- 
tus^  however,  by  a  glance  at  the  cepha- 
lic margin  of  the  front  of  the  head. 
The  front  is  of  a  dark  brown  color  for 
a  considerable  distance  caudad  as  shown 
at^,  fig.  2  (compare  ?i%.  i,  c of obtecims). 
Larvae  are  at  present  feeding  in  the 
seeds  of  peas,  com,  and  beans. 

In  December,  1892,  I  confined  sev- 
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eral  beetles  in  a  cage  containing  grow- 
ing peas  in  which  the  seeds  were  about 
one  half  grown.  Dec.  10,  several  eggs 
were  laid  on  the  outside  of  one  pod  in 
the  same  manner  as  upon  the  dry  seeds. 
No  eggs  were  laid  upon  any  other  pods 
although  there  were  several  in  the  cage ; 
and  as  time  passed  and  the  eggs  that 
were  laid  did  not  hatch,  I  began  to  think 
that  they  must  have  been  unfertilized. 
But  as  they  held  their  shape  and  color  I 
left  them,  and  how  wonderful  has  been 
the  result!  The  pod  ripened,  turned 
yellow,  and  the  vine  was  nearly  killed 
by  plant-lice  and  mealy-bugs.  Finally, 
in  the  latter  part  of  January,  1893,  I 
picked  the  pod  and  placed  it  in  a  box 
to  wait  events.  After  it  had  been  in 
the  box  for  about  a  week,  I  examined 
it  and  what  was  my  surprise  to  find  that 
the  brown  heads  of  the  larvae  were 
plainly  visible  through  the  shells  of 
several  eggs.  The  eggs  were  hatching  I 
The  pod  and  its  seeds  were  quite  hard 
and  nearly  ripened.  Fifty  days  had 
elapsed  since  these  eggs  were  laid ;  and 
we  have  seen  that  ordinarily  on  dry 
seeds  the  eggs  hatch  in  less  than  twenty 
days. 

What  unseen  hand  was  it  that  held  in 
abeyance  the  development  of  the  embryo 
in  the  egg  until  the  pea  had  reached 
the    ripening     stage — the    only    stage 


when  it  seems  to  be  fit  for  the  food  of 
the  larva  ?  How  interesting  and  won- 
derful are  Nature's  ways  as  revealed  in 
the  lives  of  some  of  the  tiniest  of  her 
creatures ! 

Explanation  of  Plate  16. 

Fig.  1 . — Bruckus  obiectus  Say. 

Oi  Beetle,  enlarged ;  antenna  and  leg  still 
more  enlarged.  (Original.) 

3,  Egg,  greatly  enlarged.  (Original.) 

c,  First  larval  stage,  much  enlarged ; 
with  leg  still  more  enlarged. 
(Adapted  from  Riley.) 

</,  Mature  larva,  enlarged.  (Adapted 
from  Marlatt.) 

«,  Front  view  of  head  of  mature  larva, 
greatly  enlarged.  (Original.) 

y,  Pupa,  enlarged.  (Adapted  from  Mar- 
latt. 

gt  Infested  bean,  natural  size.  (Original.) 

Fig.  a. — Bruckus  quadrimaculatus  Fabr. 

a,  Beetle,  enlarged ;  antenna  and  leg  still 
more  enlarged.  (Original.) 

3,  Egg,  greatly  enlarged.  (Original.) 

c,  Basal  aspect  of  tgg,  greatly  enlarged. 
(Original.) 

</,  Leg  of  post-embryonic  larva,  greatly 
enlarged.  (Original.) 

e.  Front  view  of  head  of  mature  larva, 
greatly  enlarged.  (Original.) 

yand  ^,  Right  wing  covers  of  beetle, 
showing  the  variation  in  size  of 
the  adult.  (Original.) 

gto  n  inclusive.  Right  wing  covers  en- 
larged, showing  variation  and 
gradation  in  coloration.  (Original.) 


Hymbnoptbra  of  Madagascar. — A  nota- 
ble contribution  to  entomological  literature 
has  just  reached  this  country  in  the  volume 
treating  of  the  Hymenoptera,  forming  a  part 
of  Grandidier's  immense  work  on  the  physi- 
cal and  natural   history  of  Madagascar,  of 


which  it  forms  vol.  xx.  The  first  part  is 
contributed  by  Dr.  H.  de  Saussure  and 
makes  a  quarto  volume  of  more  than  600  pp. 
and  27  exquisitely  finished  plates ;  the  second 
by  Dr.  A.  Forel  on  the  ants  alone,  a  volume 
of  about  250  pp.  and  7  plates. 
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AN  UNDESCRIBED   SPEaES   OF  VESPA. 

BY  J.    W.    SHIPP. 

Assistant  in  the  Entomological  Department  Oxford  University  Museum. 


Having  lately  been  occupied  in  ar- 
ranging the  wasps  contained  in  the 
Hope  Saunders  and  Smith's  collection 
I  have  come  across  a  curious  species 
which  has  not  been  mentioned  by  either 
Saussure  or  McFarland,  so  1  venture  to 
describe  it  here  as  a  new  species  in 
honor  of  Professor  Westwood  through 
whose  kindness  I  am  able  to  devote  my 
time  to  the  study  of  entomology. 

This  is  the  only  true  Vespa  which  I 
know  whose  colors  are  bright  dark  red 
and  black,  and  although  it  somewhat 
resembles  V,  sylvestris  in  general  facies, 
it  differs  essentially  from  it  both  in  color 
and  the  style  of  markings.  It  should  be 
placed  in  the  second  division  of  the 
genus,  viz.,  that  in  which  the  eyes  ex- 
tend to  the  base  of  the  mandibles. 


zoidal  spot  above  clypeusi  djpeus  with  the 
exception  of    a    broad    longitudinal    markt 
widening  at  apex,  the  sinus  of  theejes,  a  spot 
close  to  mandibles  on  the  cheeks,  and  another 
longer  one  above,  behind  the  ejes,  red ;  an- 
tennae dull    black,  a  line  on  the  mar^n  of 
the  mesothorax  at  the   sides  of  prothorax, 
tegulae,  two  spots,  one  on  each  tide  of  scu- 
tellum,  two  on  the  post-scutellum  and  a  apot 
under  the  anterior  wings,   red.      Abdomen 
black,  first  segment  with  a  broad,  red  apical 
band,   narrowing  in  centre;   second    with  a 
broadish  red  band  irregular,  widening  greatlv 
at  the  sides,  giving  the  idea  of  three  spots 
run  together ;  apical  segment  red  with  a  black- 
ish reflection,  bands  continued  underneath; 
coxae  and  trochanters  all  black,  femora  black, 
knees  red,  tibiae  red  with  a  black  patch  in  the 
centre  of  the  inner  margin;  tarsi  red  with  a 
golden  pubescence,  wings  with  a  slight  jellow 
tint,  larger  nervures  with  a  decided  reddish 
tint.     Eyes  extending  to  base  of  mandible. 


Ve$pa  westivoodii  Shipp.     Black.     Head ;  ^ab.     N.  Amer.  Bor.     Type  in  Ox. 

mandibles  with  the  exception  of  teeth,  a  trape-      Univ.  Museum. 


BRIEF   NOTES    ON   TWO   JAMAICA 
PAPILIONIDAE. 

BY  T.  D.  A.  COCKERELL. 

Synchloe  joppa. — ^July  14,  1892,  I  saw  a 
female  ovipositing  on  a  sweet  scented  sticky 
Cleome,  having  a  hairy  stem,  the  leaf  with  five 
hairy  or  pubescent  leaflets.  The  egg  was  laid 
on  the  under  side  of  the  leaf  near  the  tip.  Egg 
about  I  mm.  high,  long,  cylindrical,  shiny 
pale  yellow,  truncate  above,  with  twelve 
strong  vertical  ribs  and  numerous  small 
weak  transverse  riblets.  It  was  not  attached 
other  than  by  the  secretion  of  the  hairs  of 
the  plant;  from  the  abundance  of  glutinous 


hairs  on  the  leaf  it  would  be  hard  to  attach 
it  in  any  other  way. 

Papilio  pelaus. — Larvae  about  to  pupate 
found  on  Prickly  Yellow,  July  13,  1892. 
About  4  cm.  long,  stout,  cylindrical,  but  first 
and  last  two  body  segments  smaller.  Head 
shiny  brown  with  a  whitish  spot  on  each  side 
of  crown  anteriorly.  Body  dark  brown.  A 
pair  of  short  subdorsal  tubercles  on  each  of 
the  four  first  body  segments  those  on  the 
first  ocherous;  side  of  body  with  a  broad 
dash  of  creamy  white  marbled  with  gray  on 
5-7 th  body  segments  and  some  of  the  same 
color  on  sides  of  loth  and  nth  segments. 
Abdominal  legs  pale  gray,  blotched  exter- 
nally with  darker.    Thoracic  lega  brown. 
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{^Co'ntinu^d  from  page  434.) 

laterally  broad,  subquadrate,  densely  clothed 
with  hair;  the  third  joint  minute  and  almost 
lost  in  the  hairy  vestiture  of  the  second  joint. 
Antennae  moderately  long,  heavily  pecti- 
nated, with  the  setae  appressed  and  almost 
uniform  in  length  from  the  base  to  just  before 
the  tip,  where  they  rapidly  shorten.  The 
antennae  are  in  all  the  dried  specimens  before 
me  curved  downward  at  the  tips.  The  pata- 
gia  are  relatively  long,  covering  the  inser- 
tions of  both  the  primaries  and  secondaries. 
The  abdomen  is  produced  one-fourth  of  its 
length  beyond  the  posterior  margin  of  the 
secondaries,  and  on  the  dorsal  line  back  of 
the  thorax  has  a  large  and  very  prominent 
cluster  of  upright  scales,  giving  the  appear- 
ance of  a  small  hump.  The  legs  are  moder- 
ately hairy;  the  third  pair  quite  long  with  the 
tibiae  swollen  at  the  end  and  armed  at  the  ex- 
tremity and  beyond  the  middle  with  double 
spurs.  The  primaries  are  subtriangular  with 
the  costa  moderately  convex^  the  outer  mar- 
gin rounded,  the  inner  margin  slightly  con- 
vex. The  secondaries  are  subpyriform  with 
the  costa  convex,  the  outer  margin  evenly 
rounded,  and  the  inner  margin  nearly 
straight. 

$ .  The  female  does  not  differ  materially 
from  the  male  except  that  the  antennae  are 
less  heavily  pectinated,  the  body  stouter,  and 
the  wings  relatively  broader. 

The  prevailing  colors  are  brownish  and 
greenish-brown,  and  the  moths  are  of  mod- 
erate size,  averaging  less  than  two  inches  in 
expanse.  The  type  of  the  genus  is  N,  nubi- 
fuga^  Holl. 

99-  N.  nuhifuga^  sp.  nov.  $,  Palpi, 
antennae,  front,  collar,  and  upper  side  of 
thorax  dark  brown.  The  abdomen  above 
slightly  paler,  having  the  dorsal  cluster  of 
scales  very  dark  brown.  The  under  side  of 
the  thorax  and  abdomen  is  brown,  paler  than 
the  upper  surface.  Legs  concolorous  with 
the   tarsi    ringed   with    dark    brown.    The 


primaries  are  rich  brown  with  obscure  gray- 
ish transverse  lines  along  the  costa;  a 
velvety  brown  spot  near  the  base;  a  very 
large  velvety  brown  spot  beyond  this  on  the 
inner  margin,  followed  by  a  series  of  similar 
velvety  markings  disposed  as  a  submarginal 
series,  most  prominent  below  the  apex  at 
the  end  of  the  third  median  and  near  the 
outer  angle.  The  velvet}'  spot  near  the  outer 
angle  is  sometimes  accentuated  by  a  small 
silvery  dot  on  its  outer  margin.  The  pos- 
terior wings  above  are  uniformly  wood-brown 
with  the  fringes  checkered  with  darker  brown. 
On  the  under  side,  the  primaries  and  second- 
aries are  pale  wood-brown,  the  primaries 
clouded  with  fuliginous  in  the  region  of  the 
cell  and  traversed  by  an  obscure  double  sub- 
marginal  band.  The  secondaries  have  a 
large  dark  brown  discal  dot,  a  transverse 
median  and  an  angulated  submarginal  trans- 
verse line.  The  fringes  on  the  lower  side  are 
conspicuously  checkered  with  dark  brown. 

$.  The  female  does  not  greatly  differ 
from  the  male  except  in  the  size  of  the  an- 
tennae but  invariably  in  all  specimens  before 
me  has  the  silvery  spot  near  the  outer  angle 
of  the  primaries  upon  the  upper  side. 
Expanse,  ^ ,  35  to  38  mm. ;    $ ,  38  mm. 

100.  N.  delicata^  sp.  nov.  f.  Upper 
side  of  palpi  and  front  pale  brown.  An- 
tennae testaceous.  Collar  and  upper  side  of 
thorax  pale  brown.  Upper  side  of  abdomen 
dark  brown.  Lower  side  of  thorax  and  ab- 
domen pale  brown.  Legs  concolorous,  the 
tarsi  and  tibiae  ringed  with  brown.  The 
primaries  are  warm  brown  marked  by  very 
narrow  transverse  basal,  median,  and  limbal 
lines  of  dark  brown,  margined  on  both  sides 
by  very  fine  grayish  lines.  On  the  inner 
margin  before  the  base  there  is  a  large  dark 
velvety,  subquadrate  patch  of  brown  scales, 
and  there  is  a  similar  linear  patch  of  like 
scales  below  the  apex  on  the  outer  margin, 
followed  by  a  very  narrow  irregular  marginal 
line  of  similar  scales.  The  fringe  is  pale 
brown,  checkered  with   dark  brown.      The 
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secondaries  are  wood-brown  with  the  fringes 
as  on  the  primaries.  The  under  side  of  the 
primaries  is  very  pale  wood-brown  with  the 
median  area  fuliginous.  The  wings  are 
traversed  by  an  obscure  submarginal  line,  be- 
yond which  near  the  apex  and  the  outer  angle 
are  obscure  brown  dots.  The  secondaries 
are  very  pale  wood-brown  profusely  irrorated 
with  brownish  scales  and  marked  by  a  large 
brown  discal  dot,  subtriangular  in  form,  a 
brown  spot  at  the  outer  angle,  and  obscure 
transverse  limbal  and  submarginal  lines, 
which  widen  from  near  the  outer  angle 
toward  the  anal  angle.  The  fringes  are 
marked  an  on   the  primaries. 

9 .  In  the  female  the  dark  brown  spot 
on  the  inner  margin  of  the  upper  side  of  the 
primaries  is  obsolete,  as  is  also  the  case  now 
and  then  with  male  specimens.  Expanse, 
$  y  32  mm. ;    ?  ,  36   mm. 

lOi.  A^.  striata^  sp.  nov.  $.  Body 
and  appendages  dark  brown.  The  upper 
side  of  the  abdomen  is  somewhat  blackish. 
Legs  ringed  with  whitish.  The  primaries 
are  rich  ferruginous,  darkest  near  the  base, 
marked  bv  zigzag  white  and  brown  lines 
traversing  the  wing.  A.t  the  end  of  the  cell 
in  the  prim  iries  there  is  an  obscure  annular 
mark  formed  of  raised  dark  brown  scales, 
beyond  which  is  a  well  defined,  transverse 
limbal  line,  dark  brown,  margined  on  either 
side  by  whitish.  The  margin  is  defined  in- 
wardly by  a  series  of  small  oval  white  spots, 
most  distinct  near  the  apex.  The  fringes  are 
pale  brown,  broadly  checkered  with  dark 
brown.  The  secondaries  are  uniformly  pale 
wood-brown  with  the  fringes  checkered  as  on 
ilie  primaries.  The  under  side  of  the  wings 
is  marked  very  much  as  in  the  preceding 
species.     Expanse,  38  mm. 

102  N.  obscura,  sp.  nov.  J.  Allied  in 
jEfeneral  appearance  to  the  preceding  species. 
Body  and  legs  on  the  upper  side  daik  brown, 
on  the  lower  side  pale  brown  inclining 
to  luteous.     The    legs  annulated    with    dark 


brown.  The  primaries  on  the  upper  side  are 
brown  marked  near  the  base  and  alon§^  the 
inner  margin  by  pale  yellowish  and  whitish 
spots,  most  conspicuous  at  the  outer  angle. 
A- similar  series  of  spots  is  found  near  the 
apex.  The  wings  are  traversed  by  an  obscure 
basal,  transverse  median,  and  transverse  sub- 
marginal  line,  defined  partially  hy  lighter  ex- 
ternal and  internal  shades.  The  secondaries 
are  brown  with  an  obscure  discal  dot  and 
very  obscure  transverse  median  and  submar- 
ginal lines.  The  fringes  of  both  wings  are 
pale  brown,  broadly  checkered  with  dark 
brown.  On  the  under  side  both  primaries 
and  secondaries  are  pale  brown,  inclining  to 
luteous.  At  the  end  of  the  cells  of  both 
wings  there  is  an  obscure  brown  annular 
mark,  pupiled  with  light  brown  ;  beyond  it  a 
transverse  median  band  succeeded  by  a  series 
of  prominent  submarginal  spots.  The  frinj^es 
on  the  under  side  are  conspicuously  check- 
ered with  dark  brown.     Expanse,  38  mm. 

103.     N.  proletarian  sp.   nov.      ^.      Palpi 
brown.     Front,  collar  and  anterior  edge  of 
patagiae  glaucous.      The  tips  of  the  patagia 
and  the  upper  side  of  the  abdomen  ferrugin- 
ous.    The  lower  side  of  the  thorax  and  abdo- 
men obscure  luteous.     The  legs  concolorous 
annulated  with  brown.     The  primaries  at  the 
base  and  along  the  inner  margin  and    upon 
the  outer  margin  are  rich  ferruginous.      The 
median  area  is  occupied  by  a  broad  patch  of 
lilacine  gray,  separated  from  the  broad  area 
of  the  wing  toward  the  base  by  an   irregular 
line   running  from   before    the   base  on    the 
co^ta    obliquely    toward    the    middle    of    the 
inner   margin,    thence    ascending   by   a    very 
irregular  and  somewhat  broken  line  toward 
the  apex.     In  the  middle  of  this  lilacine  grav 
spot,  at  the  end  of  the  cell,  there  is  an  annu- 
lar mark  composed  of  raised   brown   scales. 
The  wings  are  crossed  by  a  basal,  transverse 
median,  and  transverse  limbal  line.     These 
lines  are  very  fine  and  crenulate.     There  is 
also    an     obscure     submarginal     line.      The 
fringes  are  pale  brown,  checkered  with   dark 
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brown.  The  secondaries  are  marked  above 
very  much  as  in  N.  delicata.  On  the  under 
side  the  markings  are  very  much  as  in  N. 
striata.     Expanse,  36  mm. 

104.  N.  muscosa^  sp.  nov.  $ ,  Palpi  and 
front  pale  testaceous.  Antennae  testaceous. 
Patagia  and  upper  side  of  thorax  greenish- 
olivaceous.  The  upper  side  of  the  abdomen 
fawn,  dark  on  the  dorsal  line  The  under 
side  of  the  thorax  and  abdomen  very  pale 
fawn.  Legs  concolorous  margined  with 
brown  and  with  the  tarsi  annulated  with 
brown.  The  primaries  are  dark  olive-green, 
marked  with  brownish  lines  and  pale  green 
spots.  There  is  a  dark  brown  basal  spot 
near  the  costa;  beyond  this  a  very  irregular 
double  transverse  brown  line  defined  extern- 
ally and  internally  by  pea-green,  and  inter- 
rupted below  the  cell  by  a  blackish  longi- 
tudinal rav.  At  the  end  of  the  cell  there  is 
an  obficure  annular  mark  composed  of  raised 
brown  scales  pupil  led  with  pea-green.  Be- 
yond is  a  geminate  curved  transverse  limbal 
line,  defined  externally  and  internally  by  pale 
green  shades.  The  outer  member  of  this 
geminate  line  near  the  inner  margin  expands 
into  a  dark  olive-brown  spot,  acc<»ntuated  ex- 
ternally by  a  silvery  white  mark  and  suc- 
ceeded externally  by  some  irregular  olive- 
brown  marginal  cloudings.  There  is  a  regu- 
lar dark  brown  marginal  line.  The  fringes 
are  pale  fawn  broadly  checkered  with  dark 
brown.  The  secondaries  are  uniformly  pale 
fawn.  On  the  under  side  both  the  primaries 
and  the  secondaries  are  pale  fawn  inclining 
to  luteoug  with  the  fringes  checkered  with 
brown  as  on  the  upper  side.  Expanse,  34 
mm. 

105.  A'',  viriitis,  sp.  nov.  ^.  Palpi  pale 
brown  on  the  lower  side.  Antennae  with  the 
en  1  men  testaceous,  the  setae  dark  brown. 
There  is  a  white  spot  at  the  base  of  each  of 
the  antennae.  The  front,  collar,  and  upper 
side  of  the  thorax  are  dark  olive.  The  upper 
side  of  the  abdomen  is  grayish.  The  under 
bide  of  the  thorax  and  abdomen  is  whitish. 


Legs  concolorous,  margined  externally  with 
dark  brown.  The  primaries  at  the  base  near 
the  inner  margin  are  whitish;  beyond  this 
olive-green,  shading  gradually  toward  the 
middle  of  the  wing  into  glaucous.  There  is 
a  discal  dot  of  raised  scales  at  the  end  of  the 
cell ;  beyond  a  very  fine  transverse  median 
line  composed  of  similar  raised  scales  run- 
ning at  right  angles  to  the  inner  margin, 
succeeded  by  a  curved  transverse  olive  band, 
which  unites  on  the  inner  margin  with  the 
transverse  brown  line.  Beyond  this  is  a  very 
irregular  submarginal  olive-brown  line.  The 
apex  is  pale  fawn  and  upon  the  margin  there 
is  a  series  of  olive  spots,  marking  the  inter- 
spaces. The  fringes  are  uniformly  olive. 
The  secondaries  on  the  upper  side  are  whitish 
with  the  fringes  obscurely  brown.  On  the 
under  side  both  wings  are  whitish,  the  costal 
area  of  the  primaries  being  clouded  with 
blackish,  and  the  fringes  being  pale  brown. 
Expanse,  33  mm. 

Oecura,  Holl. 

106.  O.  (/)  crucifera^  sp.  nov.  $ ,  An- 
tennae testaceous.  Palpi,  front,  collar,  and 
tegulae  dark  brown.  Upper  side  of  thorax 
and  abdomen  likewise  dark  brown.  Under 
side  of  the  thorax  and  abdomen  paler.  Legs 
brown.  Tarsi  ringed  with  white.  On  dorsal 
line  of  abdomen,  three  or  four  high  tufts  of 
dark  brown  hair.  Primaries  dark  brown 
with  purplish  reflections  in  certain  lights. 
There  is  a  dark  brown  subbasal  fascia,  fol- 
lowed by  some  yellowish  scales,  succeeded 
by  a  curved  and  angulated  geminate  subme- 
dian  transverse  line,  followed  by  a  subquad- 
rate  dark  brown  patch,  extending  from  the 
costa  across  the  end  of  the  cell.  Beyond  this 
there  is  a  narrow  transverse  limbal  line  ac- 
centuated on  the  submedian  interspaces  by 
light  dots,  followed  by  an  exceedingly  irreg- 
ular and  heavy  submarginal  line  of  dark 
brown.  Near  the  outer  angle  there  is  a 
series  of  dots  on  the  interspaces.  There  is  a 
dark  marginal  line.  The  fringes  are  lilacine, 
broadly   checkered   with   dark   brown.    The 
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disposition  of  the  light  spaces  just  before  the 
apex  between  the  spot  at  the  end  of  the  cell 
and  the  submarginal  line  is  such  as  to  rudelj 
indicate  the  outline  of  a  St.  Andrew's  cross. 
In  some  specimens  this  is  more  distinct  than 
in  others.  The  secondaries  are  uniformly 
testaceous,  the  fringes  checkered  as  on  the 
primaries.  The  under  side  is  obscure  testa- 
ceous with  faint  suggestions  of  discal  dots 
and  submarginal  lines  on  both  wings.  The 
fringes  are  as  on  the  upper  side. 

9 .  The  female  is  much  larger  than  the 
male,  and  on  the  under  side  with  the  discal 
dots  and  transverse  lines  quite  distinct.  Ex- 
panse,  3^,  40  mm.;   9f55>m^* 

107.  O.  (/)  ocelli/era,  sp.  nov.  $ .  An- 
tennae, palpi,  front,  collar,  and  upper  side  of 
thorax  rich  brown.  Under  side  of  thorax 
and  abdomen  Kghter.  Legs  brown,  mar- 
gined internally  with  lighter.  Tarsi  black- 
ish. On  the  dorsal  line  of  the  abdomen 
there  are  four  high  tufts  of  dark  brown  hair. 
The  primaries  are  rich  brown  for  one-third  of 
the  distance  from  the  base,  then  bluish  gray ; 
this  bluish-gray  area  is  separated  from  the 
outer  half  of  the  wings  by  a  curved  white 
line,  running  from  before  the  apex  on  the 
costa  with  a  semi-circular  sweep  to  the  outer 
angle,  defined  externally  by  a  narrow 
brown  line,  succeeded  by  a  narrow  light 
brown  line,  the  space  beyond  these  lines  be- 
ing of  the  same  color  as  the  base  and  inter- 
rupted by  a  zigzag  limbal  and  submarginal 
line  of  dark  brown.  The  apex  is  marked  by 
a  zigzag  white  line,  shaded  internally  with 
darker  brown.  The  fringes  are  brown, 
broadly  checkered  with  blackish.  The  sec- 
ondaries are  uniformly  pale  brown.  The 
fringes  uniformly  pale  fawn.  On  the  under 
side,  the  wings  are  fawn  with  the  primaries 
clouded  with  fuliginous  near  the  base  and  at 
the  apex,  and  the  secondaries  have  obscure 
transverse  limbal  and  submarginal  brown 
lines. 

9  .  The  female  is  much  as  the  male,  but 
larger.  The  antennae  not  quite  so  heavily 
pectinated.  Expanse,  $ ,  30  mm. ;  9  ,  40  mm. 


108.  O.  (/)  tkersiteSt  sp.  nov.  i.  Body 
uniformly  blackish-brown.  Primaries  obscure 
brown  with  blackish  shades  at  the  base  and 
beyond  the  end  of  the  cell.  At  the  end  of  the 
cell  there  is  a  dark  brown  spot.  There  is  an 
irregular  submarginal  narrow  line,  and  also 
a  dark  marginal  line.  The  fringes  are  pale 
brown  checkered  with  darker  brown.  The 
secondaries  are  uniformly  sooty.  The  fringes 
are  as  on  the  primaries.  The  under  side  of 
both  wings  is  pale  brown  clouded  with  fuli- 
ginous in  the  region  of  the  cell  on  the  prim- 
aries. On  the  secondaries  there  is  an  obscure 
discal  dot.     Expanse,  38  mm. 

Note.  —  I  refer  these  three  species  to  my 
genus  Oecura  without  any  knowledge  of  their 
larval  habits.  Structurally  they  agrree  thor^ 
oughly  with  O.  goodii^  mihi,  save  that  the 
tufts  of  hairs  upon  the  dorsal  line  of  the  abdo- 
men are  more  conspicuous  than  in  that 
species. 

Thamnocera,*  gen.  dot. 

Allied  to  the  foregoing  genera,  from  which 
it  is  not  distinguishable  so  ftir  as  the  neura- 
tion  is  concerned,  but  from  which  it  is  dis- 
tinguished by  the  structure  of  the  antennae, 
which  in  the  male  are  relatively  much  longer 
than  in  Oecura  and  Notohyba,  and  in  the 
female  are  not  nearly  so  strongly  pectinated, 
as  in  those  genera,  the  pectinations  being 
quite  minute  in  the  latter  sex.  Furthermore, 
the  tufts,  which  appear  on  the  dorsal  line  of 
the  abdomen  in  Notohyba  and  Oecura,  in 
Thamnocera  are  lacking,  or  obsolescent 
The  legs  have  the  tibiae  at  their  extremities 
evenly  enlarged,  but  not  tumid  as  in  Noto- 
hyba. They  are  sparsely  clothed  with  hair 
and  are  armed  as  in  Notohyba  with  two  pain 
of  spurs  upon  the  hind  legs.  The  primaries 
are  subtri angular,  somewhat  more  elongate 
than  in  Notohyba,  but  otherwise  very  much 
the  same.     Type  T.  albilinea^  Holl. 

^  0d4ivos  ^  vepres ;  Kipot  =  comu. 
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DESCRIPTION   OF  THE   PUPA  OF  TOXOPHORA  VIRGATA  O.   S. 


BY   C.    H.    TYLER   TOWNSBND. 


The  description  given  below  has  been 
drawn  from  a  pupal  skin  of  Toxophora 
virgata  O.  S.,  sent  me  with  the  fly  for 
determination  by  Professor  C.  P. 
Gillette,  who  bred  the  species  at  Fort 
Collins,  Colo.,  from  the  nest  of  a  wasp 
belonging  to  the  genus  Odynerus.  Dr. 
Fr.  Brauer,  in  his  work  on  dipterous 
larvae  (Denkschr.  math.-natur.  kais. 
akad.  wissensch.  1883,  bd.  xlvii,  pp. 
27-28),  mentions  the  characters  of  the 
pupae  of  the  European  Anthrax  Jlava 
L.  and  Bombylius  major  L.,  and  gives 
a  rather  diagrammatic  figure  of  a  false 
pupa  of  Argyramoeba  trlpunctata 
Meig.  Dr.  T.  Algernon  Chapman 
gave  a  detailed  description  of  the  pupa 
o{  B,  major  ?iy^  years  before  (Ent.  mo. 
mag.  1878,  v.  xiv,  pp.  198-200)  ;  it  has 
been  figured  by  Imhoff  (Isis,  1834),  ^'^^ 
later  by  Westwood  (Intr.  class,  ins.  v. 

"»  P-  53^)-  ^'^'  C.  V.  Riley  has 
described  and  figured  the  pupae  of  Sys- 
toechus  areas  O.  S.  and  Triodites  mus 
O.  S.  (Rep.  U.  S.  ent.  comm.  ii,  pp. 
267-269).  These,  if  I  am  not  mis- 
taken, are. about  the  only  genera  the 
pupae  of  which  have  been  described. 
The  following  description  will  there- 
fore be  of  interest  as  furnishing  the  first 
definition  of  the  pupal  characters  in  the 
genus  Toxophora,  and  also  as  showing 
the  very  material  differences  in  pupal 
stnicture  between  this  genus  and  those 
that  have  been  previously  studied. 


It  will  be  noticed  that  the  pupal  seg- 
ment which  Dr.  Brauer  calls  the  first 
abdominal,  I  have  termed  the  scutellar. 
I  used  the  term  merely  as  a  matter  of 
convenience,  and  before  referring  to 
Dr.  Brauer's  work.  It,  however,  seems 
preferable  to  designate  this  segment  by 
some  other  name  than  that  used  by 
Brauer,  since  it  does  not  pertain  to  any 
part  of  the  abdomen  of  the  perfect 
insect,  but,  dorsally,  encloses  the  scu- 
tellum  which  belongs  to  the  mesothorax. 
I  have  therefore  adhered  to  the  term 
scutellar  segment,  and  designate  the 
segments  which  follow  as  the  ist  to  the 
8th  abdominal,  the  8th  being  also  called 
the  anal. 

Dr.  Chapman  must  have  been  in 
error  when  he  stated  (1.  c.  200)  that  no 
parts  of  the  perfect  fly  were  formed  in 
the  cephalic  horns.  It  is  very  apparent 
that  the  first  antennal  joint  of  Toxo- 
phora is  encased  in  the  upper  pair  of 
horns  described  below,  the  second  joint 
being  reflexed  beneath  it,  and  the  pecu- 
liar awl-shaped  third  joint  being  encased 
in  the  spine-shaped  posterior  process  of 
the  lower  pair  of  horns.  The  upper 
pair  is  hollow  except  the  tips,  and 
divided  longitudinally  by  a  chitinous 
septum. 

Pupa  of  Tonophora  virgata  O.  S.—  Whit- 
ish, with  more  or  less  of  a  flavous  tinge, 
especially  the  sternal  portions  and  wing 
and  leg  sheaths;  cephalic  horns  rufous 
brown,  tips  nearly  black ;  proboscideal  sheath 
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concolorous  with  sternum ;  anal  hooks  rufous 
brown;  lang  lateral  filamentous  hairs  of 
abdominal  segments  rufous,  the  scattered 
hairs  in  the  dorsal  rows  of  spines  and  on 
sides  of  renter  pale  rufous;  dorsal  rows  of 
appressed  spines  rufous,  darker  on  tips  of 
spines;  spiracles  brownish.  Four  cephalic 
horns;  the  upper  pair  (antennal  cases) 
soldered  together  on  fully  their  basal  two- 
thirds,  much  longer  and  larger  than  the 
lower  pair,  straight  and  not  hooked,  stout  at 
base,  corrugated  and  roughened  basally  but 
smooth  and  polished  on  terminal  portion ; 
the  lower  pair  is  very  short,  widely  separated, 
and  springs  one  on  each  side  from  the  outer 
base  of  the  upper  pair,  being  continued  pos- 
teriorly  in  a  spine-shaped  process  (sheath  of 
third  antenna!  joint)  ;  each  horn  of  the  upper 
pair  bears  immediately  outside  its  dorsal  edge 
at  base  a  hair  arising  from  an  ocellus-like 
impression,  and  a  similar  hair  on  the  outer 
side  less  than  halfway  to  tip  arising  from  a 
slight  depression  of  the  surface;  each  horn 
of  the  lower  pair  has  a  hair  arising  from  the 
integument  just  below  and  inside  its  base. 
Sheath  of  proboscis  closely  appressed  to  the 
sternum,  and  extending  back  to  a  point 
immediately  below  base  of  scutellar  segment. 
Cephalic  segment  moulded  above  to  the 
shape  of  the  eyes  of  the  imago,  constricted 
posteriorly  at  its  junction  with  the  thorax, 
with  a  short  hair  on  each  side  at  the  posterior 
margin  laterally  and  a  little  inferiorly. 
Thorax  (the  soldered  proscutum  and  meso- 
scutum  minus  the  scutellum)  but  little  wider 
than  head,  constricted  anteriorly,  bulging 
laterally  behind  at  wing  bases ;  dorso-pleural 
region  with  three  weak  hairs  arranged  in  a 
triangle  and  considerably  removed  from  each 
other,  the  upper  and  lower  ones  in  a  perpen- 
dicular line  and  the  third  posterior  to  this 
line  and  about  equally  distant  from  the  other 
two;  leg  and  wing  sheaths  free,  extending 
under  the  abdomen,  the  two  posterior  leg 
sheaths  extending  fully  to  base  of  fiflh 
abdominal  segment  (6th  abdominal  segment 
of  Brauer),  the  wing  sheaths  nearly  to  middle 


of  second  abdominal  segment;  scutsellar  se^ 
ment  with  six  or  seven  lateral  hairs   ante- 
riorly.   Abdominal  segments  i  to  4  of  nearlj 
the  same  width  (the  4th  but  alightlj  nar- 
rower), and  a  little  wider  than  scutsellar  seg- 
ment ;  segments  5  to  7  successivelj  narrower, 
the    7th    fully    one     third     the    width     of 
basal  segments;  segments  i  to  7  armed  on 
the  dorsum  with  a  median  transverse  row  of 
closely  set    perfectly  appressed    posteriori/ 
directed  spines,  those  in  the  middle  of  the 
rows  being  a  little  shorter  than  those  on  the 
sides,  each  row  (except  the  one  on  the  7fh 
segment)  approximated  at  its  ends   to  tlie 
anterior  margin  and  in  its  middle  to  the  pos- 
terior margin  of  the  segment;  these  rows  of 
appressed    spines   are  in  addition    sparsely 
set  with  posteriorly  directed  appressed  hairs 
two  or  three  times  the  length  of  the  spines, 
the  hairs  being  longest  on  the  sides ;  the  lat- 
eral  hairs  on  scutellar  segment  and   those 
among  the  rows  of  spines  on  the  abdominal 
segments    are     microscopically    pubescent. 
Scutellar  segment  and  abdominal  segments  i 
to  6  furnished  on  their  inferior  lateral  edge 
each  with  three  (except  6th  segment  which 
has  only  two)  long  inferiorly  and  a  little  out- 
wardly directed    filamentous    or  thread-like 
hairs  on  each  side,  those  on  the  scutellar  seg- 
ment    usually    directed     straight    outward 
(instead  of  inferiorly)  and  curved  suddenly 
forward ;  these    hairs   are    nearly   all    much 
longer  than  the  width  of  the  segments  from 
which  they  depend,  except  those  on  the  6th 
abdominal  segment  which  are  about  as  long 
as  the  width  of  the  segment;  those  on  the 
first  two  basal  segments  are  considerably  the 
longest ;  a  few  shorter  hairs  spring  from  the 
lateral  ventral  surfaces  of  segments  i  to  6; 
the  last  are  microscopically  pubescent,  but 
the  long  filamentous  hairs  are  only  sparsely 
so  on  their  distal  portions.    Seventh  segment 
with  posteriorly  directed  appressed  hairs  on 
sides,  but  without  hairs  or  only  short  weak 
ones  on  ventral  surface.    Anal  segment  a 
little  more  narrowed  than  7th,  directed  some- 
what downward  as  is  also  the  7th.  less  dis- 
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tinctly  separated  from  the  seventh  than  are 
the  other  segments  from  each  other,  without 
hairs,  but  armed  with  two  pairs  of  terminal 
hooks;  the  upper  or  anterior  pair  blunt 
spine-like,  approximated  and  stout  at  base, 
somewhat  appressed  but  not  terminally 
recurvate  or  hooked;  the  lower  or  inferior 
pair  more  removed,  terminally  recurved 
below,  sharp  claw-shaped,  slightly  divergent, 
directed  inferiorly ;  anterior  to  the  latter  on 
ventral  surface  there  is  a  pair  of  small  tuber- 
cles. Ten  pairs  of  stigmata  or  spiracles,  as 
follows :  Prothoracic  spiracle  on  side  at 
anterior  margin  of  prothorax;  mesothoracic 
spiracle  on  anterior  border  of  wing  bases; 
metathoracic  spiracle  in  the  anterior  lateral 
angle  of  dorsum  of  scutellar  segment;  and 


an  abdominal  spiracle  in  the  anterior  lateral 
corner  of  dorsum  of  each  of  the  abdominal 
segments  x  to  6,  the  7th  segment  having  a 
small  median  lateral  one  higher  up  on  side  of 
dorsum;  the  spiracles  (except  the  mesotho- 
racic) appear  as  a  corneous  circle  marked  by 
radiating  lines  within,  those  on  the  7th 
segment  showing  this  structure  less  dis- 
tinctly, while  the  mesothoracic  spiracle  is 
mdistinct  and  does  not  usually  reveal  this 
structure  at  all. 

Length,  8.5  mm.  (including  cephalic 
horns)  ;  width  of  basal  abdominal  segments, 
2.25  mm.;  length  of  long  filament-like  hairs 
of  3d  to  5th  segments  about  3  mm.,  those  of 
1st  and  2d  segments  over  4  mm. 


THE    PRIMITIVE    NUMBER    OF    MALPIGHIAN    VESSELS    IN 

INSECTS.— I. 


BY   WILLIAM   MORTON   WHBBLER,    PH.D.,    CHICAGO,    ILL. 


Since  the  days  of  Schwammerdam 
anatomists  have  most  naturally  evinced 
far  greater  interest  in  the  physiology 
than  in  the  morphology  of  the  Malpig- 
hian  vessels.  Hence  we  are  in  posses- 
sion of  a  much  larger  body  of  facts  bear- 
ing on  the  function  than  on  the 
phylogenetic  history  of  these  interesting 
organs.  Their  possible  relations  on 
the  one  hand  to  the  tracheae,  which 
have  a  somewhat  similar  orgin,  and  on 
the  other  to  vermian  nephridia,  which 
have  a  similar  function,  are  still 
shrouded  in  the  deepest  obscurity. 
Before  these  fundamental  questions 
can  be  answered  satisfactorily,  it  will  be 
necessary,  I  believe,  to  come  to  some 
definite  conclusion  in  regard  to  several 
minor     questions.       Foremost     among 


these  is  the  question  as  to  the  primitive 
number  and  arrangement  of  the  organs 
under  consideration. 

No  fact  in  insect  development  is 
better  authenicated  than  the  derivation 
of  the  Malpighian  vessels.  It  was 
Biitschli*  who  in  1870  first  showed  that 
in  the  bee  the  paired  excretory  organs 
arise  as  hollow  diverticula  of  the  hind- 
gut  which  itself  arises  as  a  more  exten- 
sive invagination  of  the  ectoderm  at 
the  caudal  end  of  the  embryo.  All 
succeeding  writers  have  confirmed  this 
observation. 

It  is  worthy  of  note  that  there  is  ex- 
tensive variation  in  the  time  at  which 
the  vessels  make   their    appearance  in 

*  Zur  entwicklungsgeschicht*  der  biene.  Zeitschr.  f. 
wtss.  sool.  ao.  bd.  1870,  p.  541. 
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different  insects.  In  some  cases,  as  in 
the  Coleoptera  and  Hymenoptera 
(Doryphora,  Chalicodoma) ,  they  are 
budded  off  from  the  hind-gut  when  the 
latter  is  still  very  shallow  and  the 
embryo  comparatively  young.  In  other 
cases  they  arise  late  in  development 
after  the  hind-gut  has  reached  a  con- 
siderable length  (Orthoptera:  Blatta, 
Xiphidium,  etc).  Notwithstanding 
these  variations,  the  derivation  of  the 
hind-gut  and  its  appendages  from  the 
ectoderm  is  so  easily  ascertained  that 
it  cannot  escape  even  a  very  careless 
observer.* 

The  few  accounts  concerning  the 
origin  of  the  Malpighian  vessels  in 
Myriopoda  are  quite  definite.  Accord- 
ing to  Heathcotef  in  yulus  terrestris 
a  single  pair  of  vessels  is  formed  as 
outgrowths  from  the  hind-gut,  and 
MetschnikoffJ  long  ago  made  a  similar 
observation  on  Strongylosoma  gueri- 
nil,  Zograffs*§  figures  show  conclu- 
sively that  the  Malpighian  vessels  of 
Geophilus  form  no  exception  to  the 
general  rule.  It  is,  therefore,  quite 
certain  that  the  Myriopoda  and  Hexa- 
poda,   which  I  propose  to  unite  under 

♦According  to  Graber  (Vcrgleichende  studicn,  etc. 
Denkschr.  d.  k.  akad.  d.  wiss.  bd.  56,  1SS9,  p.  25  et 
seq.)  I  the  hind-gut  probably  arises  from  the  mesentoderm 
in  Musca.  This  if  true  would  make  the  Malpighian  ves« 
sels  inesentodermic.  I  have  elsewhere  pointed  out 
(Psyche,  June  1891,  p.  98)  what  appears  to  me  to  be  the 
true  explanation  of  the  phenomena  observed  by  Graber. 

fThe  early  development  oi  yulus  terrestris.  Quart, 
journ.  micr.  sci.,  vol.  a6,  1S86,  p.  461. 

^Embryologie  der  doppeltfUssigen  Myriapoden. 
Zeitschr.  f.  wiss.  zool.  bd.  34,  1874,  p.  362. 

%  Material  k  moznania  embrionalnavo  razvetia  Geo- 
philus ferrugineus  Lk.  e  G.proxmius  L.  K.  Trudi 
zool.  mus.  Moscow,  i88a. 


the  term  Eutrachkata,  agree  in  the 
mode  of  origin  of  the  excretory  organs. 
These  may  therefore  be  regarded  as 
strictly  homologous  in  the  two  g^ups. 

Far  less  satisfactory  are  the  accounts 
concerning  the  so-called  Malpighian  ves- 
sels of  other  Arthropods.       Among  the 
Crustacea    (Amphipoda)    two,    (or    in 
Melita  only  one)   tubular  diverticula  of 
the   mid-gut  have  been  called  Malpigh- 
ian vessels,  on  account  of  their  resem- 
blance   in   form    and    function    to    the 
excretory  organs  of  the     Eutracheata. 
But  there  is  this  great  dilfference :  the 
Crustacean  vessels  are  not  derived  from 
the  ectoderm  but  according  to  Spencer* 
and  Mme.  Pereyaslawzewa,t  from  the 
entoderm. 

Peripatus,  T  need  hardly  state,  has 
no  Malpighian  vessels,  the  numerous 
pairs  of  nephridia  subserving  the  excre- 
tory function. 

In  the  Arachnida  a  pair  of  branching 
tubules  opening  into  the  mid-gut  near 
its  junction  with  the  hind-gut  have  been 
called  Malpighian  vessels.  There  are, 
however,  reasons  for  doubting  their 
homology  with  the  urinary  organs  of 
insects.  LomanJ  believes  that  they 
correspond  to  the  mid-gut  diverticula  of 
the  Arthrostraca  and  maintains  that  they 
do  not  contain  urates.  The  accounts 
of  their  origin  in  the  embryo  are  con- 


♦The  urinary  organs  of  AmphipKxla.  Q.  journ.  micr. 
sc.  (a)  V.  35,  1885,  p.  183-190. 

t  Etudes  sur  le  d^veloppement  des  Amphipodes.  i. 
Le  d^veloppement  de  Gammarus poecilurus^  Rhk.  Bull, 
soc.  imp.  nat.  d.  Moscou,  no.  a  ann^e  1888. 

X  Ueber  die  morphologische  bedeutung  der  so^nann- 
ten  Malpighischen  gefasse  der  echten  spinnen.  Tij> 
dschr.  nedcrl.  dierk.  5  deel.  1, 18S7. 
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flicting  and  somewhat  unsatisfactory. 
In  the  scorpion  according  to  Laurie* 
the  vessels  arise  as  tubular  outgrowths 
of  the  mid-gut.  Derivation  from  the 
ectoderm  is  in  this  instance  precluded, 
since  the  hind-gut,  or  proctodaeum, 
does  not  make  its  appearance  till  after 
the  Malpighian  vessels  have  arisen. 
On  the  other  hand  Morin,t  Schimke- 
witcht  and  Locy§  are  of  the  opinion 
that  the  vessels  in  the  Araneina  are 
budded  off  from  the  distal  end  of  the 
hind-gut  in  much  the  same  manner  as 
in  insects.  The  only  remaining  possi- 
bility ;  viz.,  the  derivation  of  the  Mal- 
pighian vessels  from  the  mesoderm  is 
advocated  by  Kishinouye.|| 

These  wide  differences  in  opinion 
regarding  the  origin  of  the  Malpighian 
vessels  in  all  Arthropods,  excepting  the 
Eutracheata,  commend  us  in  doubt- 
ing the  homology  of  the  various  or- 
gans hitherto  comprised  under  the 
same  name.  In  default  of  definite 
proof  of  entoderm ic  origin  in  the  ves- 
sels of  Crustacea  and  Arachnida,  the 
suggestion  of  a  new  terminology  would, 
of  course,  be  premature.  But  even  if 
the  organs  in  question  should  be  ulti- 
mately shown  to  be  ectodermal  in  the 
lower  Arthropods,  as  well  as  in  Eutra- 
cheata,   the   few  conclusions  advanced 

*The  embryology  of  a  scorpion  (Euscorpius  italicus). 
Q^  joum.  micr.  8C.  vol.  31, 1890,  p.  laS. 

t  Zur   entwicklungsgeschichte    der    spinnen.    Biol* 
centralbl.  bd.  6,  18S7. 

X  Etude  sur  le  d^veloppment  des   araignftes.    Arch, 
biol.  tome  6,  18S7. 

§  Observations  on  the  development  ol  Agdena  nmvia. 
Bull.  mus.  comp.  zool.  vol.  la,  no.  3,  1S86. 

II  On  the  development  of  Araneina.  Jonm.  coll.  sci. 
im.  univ.  Japan,  v.  4,  pt.  i,  1890. 


in  the  present  paper  will  be  in  no  wise 
affected  thereby,  since  I  do  not  under- 
take to  establish  the  ancestral  number 
of  Malpighian  vessels  for  the  Arthropoda 
as  a  class  but  only  for  the  subordinate 
group  Hexapoda. 

Both  the  peculiar  numerical  con- 
stancy of  the  Malpighian  vessels  within 
limited  groups  of  Insecta,  and  the  great 
numerical  disparity  between  different 
groups,  could  not  fail  to  attract  the  at- 
tention of  the  entomotomist.  Brauer,* 
especially,  has  made  use  of  these  con- 
ditions in  his  classification  of  insects  as 
Polynephria  and  Oligonephria.  It  was 
also  readily  seen  that  the  Malpighian 
vessels  when  limited  in  number  are, 
with  very  rare  exceptions,  arranged  in 
pairs.  Hence  Gegenbaurf  and  others 
have  drawn  the  correct  inference  that 
the  paired  arrangement  represents  a 
primitive  feature.  It  was  furthermore 
observed  that  embryos  and  larvae  of 
polynephric  forms  have  a  much  smaller 
number  of  vessels  than  the  correspond- 
ing imagines;  the  converse  being  very 
rarely,  if  ever  the  case.  When,  within 
more  recent  years,  the  great  phylogen- 
etic  value  of  the  embryonic  stages  was 
established,  it  was  readily  surmised  that 
the  condition  of  the  excretory  organs  in 
the  embryo  might  furnish  some  clue  to 
their  ancestral  number  and  arrangement.- 
The  interesting  facts  brought  to  light  by 
the  study  of  the  embryonic  excretory 
system   of  vertebrates   certainly  justify 

*  Systematisch  zoologische  studien.  Sitz..ber.  math, 
naturwiss.  klasse.  k.  akad.  wiss.  91,  bd.  i.  abth.  Wien. 
i88s. 

t  Grandrissder  vergeescheinden  anatomie.  a.  auflage. 
LeipsiSTt  187S,  p.  392. 
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U8  in  looking  for  important  revelations 
in  other  descendants  of  annelid-like 
forms.  Taking  the  embryo  as  our  main 
guide  in  determining  questions  of 
primitive  number  and  arrangement,  we 
find  the  possible  hypotheses  on  the 
Malpighian  vessels  to  be  quite  limited  ; 
since  in  no  insect  embryo  have  more 
ihan  three  pairs  of  these  vessels  been 
found, 

Gegenbaur*  observed  the  frequent 
recurrence  of  the  number  two  (some 
times  expressed  only  in  the  common 
openings  of  numerous  vessels)  through- 
out all  the  divisions  of  the  Arthropoda. 
Hence  this  number^  he  concludes,  may 
be  regarded  as  primitive.  It  is  obvious 
that  this  statement  may  be  correct  for 
the  Arthropoda  in  general  and  still  in 
no  wise  conflict  with  the  view  that  the 
ancestor  of  a  particular  subgroup  may 
have  had  more  than  two  Malpighian  ves- 
sels. Thus  Protentomon  may  have  had 
several  pairs  and  these,  if  ascertainable, 
might  be  regarded  as  constituting  the 
typical  number  for  the  Hexapoda.  The 
remote  ancestor  of  Protentomon  may 
have  had  but  a  single  pair. 

Two  views  have  been  advanced  as  to 
the  number   of  Malpighian    vessels  in 

-*  1.  c.  p.  392. 


Brief  Notes. — Thorell  has  just  published 
a  second  octavo  volume  of  about  500  pp.  on 
the  spiders  of  Indo-Malesia.  It  is  devoted 
to  the  lower  groups,  and  closes  with  a 
table  of  the  geographical  distribution  of  the 
462   spiders  so  far  known   from  that  region. 

Our  students  of  Neuroptera  will  be  grate- 
ful to  Nathan  Banks  for  his  Synopsis,  cata- 
logue and  bibliography  of  the  neuropteroid 
Insects    of   temperate   North    America   just 


primitive  insects.  Paul  Mayer,*  in  his 
well  known  treatise,  expressed  himself 
very  clearly  on  this  subject.  After 
doing  full  justice  to  all  the  facts  at  his 
disposal  he  concludes:  ^'Dass  die 
anzahl  der  paare  bei  Protentomon  2 
betrug,  ist  so  gut  wie  sicher."  The 
embryological  evidence  accumulated  in 
1876  was  perhaps  too  meagre  to  lead  to 
any  other  conclusion. 

In  two  recent  papers  Cholodkowskyt 
advances  the  opinion  that  the  primitive 
number  of  Malpighian  vessels  in  insects 
is  two.  He  bases  his  conclusions  on 
some  yery  interesting  observations,  to 
which  I  shall  have  occasion  to  revert, 
when  I  come  to  consider  the  Lepidop- 
tera. 

My  own  observations  on  the  embryos 
and  larvae  of  several  insects,  together 
with  the  facts  recorded  by  other  ob- 
servers, lead  me  to  the  conclusion  that 
the  ancestral  number  of  Malpighian 
vessels  in  insects .  was  six.  In  other 
words,  Protentomon  was  not  only 
hexapodous  but  also  hexanephric. 


*LJeber  ontogenie  und  phylog^enie  der  insekten.  Jen. 
zcitschr.  natarwiss.  10  bd.  1S76,  p.  14a. 

t  Surlesvaisseauzde  Malpighi  chez  les  lepidoptercs. 
Compt.  rendus.  tome  9S,  p*63i-6j3,  1884.    ^ur   la  mor 
phologie  de  I'appareil  urinaire  des  lepidoptires.  Arch. 
biol.  tome  6,  fasc.  iii,  1887. 


issued  in  the  transactions  of  the  American 
entomological  society.  The  tables  are  very 
simple  and  brief,  perhaps  erring  in  this 
latter  feature. 

Interesting  recent  papers  on  relationships 
among  butterflies  will  be  found  in  Spuler's 
Zur  stammgeschichte  der  Papilionlden  (Zool. 
jahrb.,  vi,  34  pp.,  2  pi.),  and  Haase's  Ent- 
wurf  eines  natUrlichen  systems  der  Papilioni- 
den  (Bibl.zool.,  heft,  viii,  120  pp.,  8  pi.). 
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NOTE     ON     ATROPHARISTA     JURIN- 
OIDES     TOWNS. 

The  following  notes  refer  to  an  article  by 
Dr.  Williston  in  Psyche,  Vol.  6,  p.  409, 
March,  1893. 

In  the  first  place  Dr.  Williston  has  not  ex- 
amined the  types  of  this  species.  The  types 
are  in  my  own  collection,  with  the  exception 
of  one  $  which  was  sent  to  the  American 
Entomological  Society.  I  have  never  identi- 
fied or  seen  the  specimens  in  Mr.  Aldrich's 
collection  ,f though"!  doubt  not  they  are  the 
same. 

Upon   examiningjthe    $^   I  find   that   the 
hairs  on  the  eyes  are  extremely  faint,  but  can 
be  seen  on  close  scrutiny.     Upon  examining 
the  eyes  of  the  $  ,  I  also  find  that,  though  still 
more   faint,  some  microscopic  hairs  can  be 
distinguished  on   inferior   portions.     There- 
fore hairiness  of  the  eyes   is   not  a   sexual 
character  here,  but  only  the  degree  of  hairi- 
ness is.     This  is  a  very  frequent  sexual  char- 
acter in  the  Tachinidae,  and  the  $  usually,  if 
not  always,  possesses  it  in  the  greater  degree. 
The  eyes,  however,  of  neither  sex  of  this 
species  are  hairy  enough  to  be  called  so,  and 
therefore  in   my  generic  description  I  stated 
the  e^fes  to  be  bare  (Trans.  Am.  ent.  soc.  xix, 
92-3).      Before   describing    the   new    genus 
Atropharista,   I  read  in  Dr.  Williston's  de- 
scription of  Mtlanofkrys  that  his  genus  had 
the  eyes  thinly  pilose  (at  least  in  the  ^),  and 
the  third  antenna!  joint  4  or  5  times  as  long 
as  the  second ;  moreover,  the  fourth  vein  was 
said  to  have  a  stump  of  a  vein  at  bend.  Atro- 
pharisia  jurinoides  has  the  eyes  unnoticeably 
hairy,  the  third  antennal  joint  in  both  $  and 
?  hardly  longer  than  the  second,  while  the 
fourth  vein  has  either  no  stump  whatever  at 
bend,  or  an  extremely  short  one.     I  therefore 
think  that  I  was  warranted  in  not  referring 
the  present  species  to  Melanopkrys. 

I  should  state  that  I  have  recently  received 
two  ?  specimens  of  this  species  from  Mrs. 
A.  T.  Slosson,  collected  at  Franconia,  New 
Hannfpshire.  These  show,  in  addition  to  the 
silvery  stripe  from  eye  to  antennae,  a  detached 


silvery  marking  at  lower  front  corner  of  eye. 
Upon  examining  the  South  Dakota  $ ,  I  find 
this  silvery  marking  more  faintly  represented 
in  it.  This  is  the  lowermost  portion  of  the 
broad  silvery  marking  to  be  seen  in  the  $  of 
this  species.  Probably  the  $  of  Melanofkrys 
flavifennis  does  not  possess  this,  since  its  $ 
does  not  possess  the  broad  silvery  marking 
of  the  $  of  the  present  species. 

C.  H,   Tyler  Townseud, 


Mould  in  Cabinets. 

Get  some  small,  cheap  Turkey  sponges,  as 
free  from  large  holes  as  possible,  and  cut 
them  into  cubes  of  from  one  half  to  one  inch 
each.  Take  some  long  stout  pins,  and  putting 
two  through  one  of  the  cubes  of  sponge,  sus- 
pend thus  the  latter  in  the  drawer  so  that  it 
touches  nothing  but  the  pins.  Then  get 
some  of  Calvert's  No.  5  carbolic  acid  .  .  . 
and  a  glass  pipette ;  lift  the  carbolic  by  the 
pipette,  and  put  as  much  on  the  sponge  as 
this  will  hold  without  dripping.  This  will 
completely  prevent  the  increase  of  the  fungus ; 
and  if  the  carbolic  be  renewed  in  two  or  three 
months,  and  if  the  drawers  are  pretty  tightly 
closed,  will  kill  what  may  be  therein.  The 
carbolic  should  not  be  allowed  to  get  on  the 
insects,  but  the  vapor  will  be  found  to  help 
to  keep  them  clean  and  bright  by  preventing 
all  forms  of  decomposition.  .  .  .  The  tissues 
of  the  insects  in  the  drawers  become  af\er  a 
time,  I  believe,  slightly  carbolized,  and  then 
mites  and  mould  will  not  attack  them.  I  use 
it  in  all  my  boxes  and  drawers,  and  consider 
it  essential  to  the  preservation  of  collections 
containing  very  large  insects  by  keeping  the 
atmosphere  inside  the  drawers  quite  disin- 
fected. (Ent.  Mo.  Mag.  April,  1893,  p.  93- 
94)  />.  Skarf. 
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CAMBRIOOK   ENTOMOLOGICAL  CLUB. 

10  February,  1893.— The  176th  meeting 
was  held  at  156  Brattle  St.  Mr.  S.  Henshaw 
was  chosen  chairman. 
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Voted:  That  Article  V  of  the  By-Laws  be 
amended  by  striking  out  the  words  "the 
members  of  this  committee  chosen  at  large 
shall  audit  the  accounts  of  the  treasurer,*'  and 
substituting  therefor  "the  accounts  of  the 
treasurer  shall  be  audited  by  a  committee  of 
two  appointed  at  the  annual  meeting  by  the 
chair." 

Dr.  H.  S.  Pratt  of  Cambridge  was  elected 
to  active  membership. 

Mr.  S.  H.  Scudder  exhibited  a  male  of  MeU 
anoflus  ailanis  taken  by  Mrs.  A.  T.  Slosson 
on  the  summit  of  Mt.  Lafayette,  N.  H.,  in 
October,  in  which  the  terminal  segment  of 
the  abdomen  was  entire  and  not  notched. 
The  nearest  approach  to  this  condition  which 
he  had  been  able  to  find  after  examining 
many  individuals  of  this  species  was  in  some 
taken  in  the  Moosehead  Lake  district  of 
Maine.  Like  these  also  it  differs  from  more 
southern  specimens  of  the  same  species  in 
that  the  marginal  apophyses  of  the  last  dorsal 
segment  are  relatively  shorter  and  are  gibbous 
at  the  base.  He  also  showed  specimens  of  a 
species  of  Me  try  pa  taken  at  Capron,  Fla.,  by 


Mr.  E.  A.  Schwarz  and  at  Punta  Gorda, 
Charlotte  Harbor,  in  the  same  state,  bjr  Mrs. 
Slosson.  This  is  the  first  record  of  the  genus 
in  the  United  States. 

Mr.  Scudder  further  stated  that  recently,  in 
the  course  of  compiling  certain  statistics  for 
the  U.  S.  Geological  Survey,  he  had  occasion 
to  count  the  number  of  drawings  of  fossil  in- 
sects which  had  been  made  under  his  direction 
and  found  that  they  exceeded  3500— a  larger 
number,  he  believed,  than  had  fallen  under 
the  study  of  any  one  else;  of  these  1949  (\^' 
eluding  a  number  now  printing)  had  already 
been  published  on  97  plates,  all  but  18  of 
quarto  size. 

Mr.  H.  G.  Dyarread  a  paper  on  the  species 
of  Arctia  occurring  at  Pougkeepsie,  N.  Y., 
and  exhibited  specimens  and  drawings. 

Mr.  A.  P.  Morse  read  a  description  of  a 
new  species  of  Stenobothrus  and  made 
remarks  on  the  New  England  species  of  the 
genus  which  were  exhibited. 

The  club  then  proceeded  to  examine  por- 
tions of  Mr.  Scudder's  collection  of  Orthop- 
tera. 
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Grote,  A.  R.  Revised  Check  list  of  the 
North  American  Noctuidae.  Part  I.  Thya- 
tirinae-Noctuinae.    Bremen,  X890.      .        .  .50 

Hitchcock,  Edward.  Ichnology  of  New 
England.    Boston,  1858       ....  1.50 

Illinois.  Trans.  Dept.  Agric.  for  1876  (con- 
taining first  report  of  Thomas.  State  Entomo- 
logist).   Springfield.  111.,  1878         .        .        .     x.oo 

Scudder,  S.  H.  The  earliest  winged  in- 
sects of  America.    Cambridge,  1885. 8  p.,  z  plate   .50 

Scudder,  S.  H.    Historical  sketch  of  the 

{generic  names  proposed  for  Butterfties.    Sa- 
em,  1875 Z.00 

Scudder,  S.  H.  The  pine-moth  of  Nan- 
tucket, Retinia  fhistrana.  col.  pi.  Boston,  1883.      .8$ 

Scudder,  S.  H.  The  fossil  butterflies  of 
Florissant,  Col.,  Washington.  X889  .        .    \jqo 

Stettiner  entomologische  Zeituag.  Jahrg. 
42-46.    Stettin,    1881-1885.  .        .        .        S-00 

U.  S.  Entomological  Commission.  Bulletins, 
Nos.  I,  2,  4,  5,  6,  7 x.00 

—Fourth  Report,  Washington,  1885    .        .    a.oo 

Samuel  Henshaw,  Treas.. 

Cambridge.  Mass. 

EXCHANGE, 
I  wish  to  obtain  any  literature  on  insects,  especial- 
ly Coleoptera,  not  already  in  my  possession.  In 
exchange  for  such  works  in  any  language  I  offer 
good  material  from  the  west  and  the  Car  north,  most- 
ly Coleoptera. 

H.  F.  WICKHAM, 

Iowa  City,  Iowa. 

TACHINIDAE  WANTED, 
Named  or  unnamed  Tachinidae  wanted  in  ex- 
change, or  by  purchase,  from  any  part  of  North 
America  including  Mexico,  Central  America  aad 
the  West  Indies.  Will  not  promise  to  name  or 
return  specimens  sent. 

C.  H.  TYLER  TOWNSEND, 

Las  Cruoes,  New  Mexico. 


AN  UNUSUAL   APPEARANCE    OF   SCHISTOCERCA  AMERICANA. 


BY   W.    S.    BLATCHLEY,    TKRRE   HAUTK,    IND. 


About  three  o'clock  in  the  morning 
of  April  nth,  1893,  the  city  of  Terre 
Haute,  Indiana,  was  visited  with  a 
severe  storm  of  rain  and  wind  from  the 
southwest. 

A  number  of  buildings  were  unroofed 
and  many  shade  and  forest  trees  twisted 
and  broken  off. 

While  on  my  way  to  the  High 
School  building  several  persons  in- 
formed me  that  they  had  that  morning 
seen  specimens  of  '^'gigantic  grass- 
hoppers" on  the  streets  but  were  unable 
to  capture  them.  About  ten  o'clock 
one  of  my  former  pupils  brought  me 
two  living,  mature  specimens  of  that 
large  and  handsome  locust,  Schtsto- 
cerca  americana  Drury,  which  she  had 
picked  up  from  the  sidewalk  near  her 
home.  I  was  much  sui*prised  to  see 
them  as  the  earliest  date  at  which  I 
had  before  noted  the  species  in  this 
vicinity  was  June  27,  1891,  when  I 
found  them  common  and  freshly 
moulted  in  a  small  prairie  east  of  Terre 
Haute.  I  have  never  seen  the  young  or 
imagos  in  winter  but  have  taken  the 
latter  in  numbers  as  late  as  November 
22nd. 


On  looking  up  all  references  as  to 
their  time  of  appearance  in  other  locali- 
ties I  find  nothing  definite  as  to  whether 
the  species  hibernates  as  imago  or 
young  and  but  little  about  its  appear- 
ance in  spring.  Dr.  Riley  gives  June 
14th  as  the  date  of  its  appearance  at  St. 
Louis,*  and  statesf  that  the  average 
period  between  hatching  and  maturity 
is  70  days.  He  also  states^  that  **Cer- 
tain  large  locusts,  belonging  to  the 
genera  Acridiutn  and  Oedipoda^  hiber- 
nate in  the  full  grown,  winged  state  .  .  . 
and  that  two  species  which  are 
most  often  found  with  the  young  (of 
Melanoplus  spretus  Uhler)  are  the 
American  Acridium,  {Acridium 
americanum  Drury)  and  the  Coral- 
winged  Locust (  Oedipoda  phoenicop- 
tera  Germ)."  He  does  not  say  in  so 
many  words  that  americana  hiber- 
nates in  the  mature  state,  though  from 
thje  context  one  would  infer  that  he  so 
meant.  In  this  locality  the  Coral- 
winged  Locust,  now  known  as  Hippis- 

*  First  Report  U.  S.  entomolofcical  commission,  aai. 
t  Loc.  cit.  337. 
X  Loc.  dt.  336. 
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cus  tuberculatus  Beauv. ,  hibernates  as 
a  larva  and  reaches  maturity  about  May 

I  St. 

Dr.  Cyrus  H.  Thomas  in  1871  de- 
scribed* a  form  of  S,  americana  under 
the  name  oi  A^cridium  ambiguum  and 
stated  that  in  southern  Illinois  it  always 
appears  in  small  numbers  in  April  or 
May  while  americana  never  appears 
earlier  than  the  middle  of  July.  In 
another  placet  ^^  says  of  ambiguum: 
'*It  is  this  variety  which  appears  occa- 
sionally to  pass  the  winter  in  the  perfect 
state."  The  specimens  in  my  possession 
may  be  his  var.  ambiguum  but  as  far 
as  I  can  see  they  do  not  differ  either  in 
structure  or  color  from  specimens  of 
the  typical  americana  taken  in  this 
vicinity  in  October. 

McNeill  says  of  ^S.  americana^  that 
its  earliest  recorded  appearance  at  Rock 
Island,  Illinois,  is  Sept.  20th  %  ;  while 
Scudder  records  its  capture  at  Fort 
Reed  and Jacksonville,Florida,  on  April 
ioth.§      This  comprises  all  the  infor- 


mation at  hand  as  to  dates   of  appear- 
ance at  other  places. 

That  the  species  is,  to  a  certain  ex- 
tent, migratory  is  well  kno>vn,  numer- 
ous instances  of  this  habit  having"  been 
recorded  by  Riley,*  Thomas,  and  other 
writers ;  but  these  migrations  all  oc- 
curred in  late  summer  or  in  autumn. 

Its  unexpected  appearance  here  so 
early  in  the  season  gives  rise  in  my 
mind  to  the  following  questions :  Where, 
if  at  any  place,  in  the  United  States  does 
it  hibernate  as  imago?  Is  it  double  or 
treble  brooded  in  such  a  locality?  At 
what  point  southwest  of  Terre  Haute, 
Indiana,  does  it  occur  mature  as  early  as 
April  1 2th  in  sufficient  abundance  that 
it  could  be  blown  in  numbers  and  scat- 
tered over  the  streets  of  this  city?  In 
this  locality  it  is  evidently  double 
brooded,  the  first  brood  maturing  in 
June  or  July  from  eggs  hatched  in 
spring,  the  other  maturing  in  Septem- 
ber or  October. 


HOSTS   OF  NORTH   AMERICAN   TACHINIDAE,   ETC.,   I. 

BY   C.    H.    TYLER  TOWNSEND,    LAS   CRUCES,    N.    MEX. 


The  following  twenty-seven  species 
of  tachinids,  sarcophagids,  etc.,  were 
all  bred  by  Prof.  S.  A.  Forbes,  in  Illi- 
nois. They  were  included  in  a  large 
collection  of  Muscidae  sent  to  me  for 
determination   from    the   Illinois   State 


•  U.  S.  gcol.  surv.  of  Montana,  1871,  447. 

t  Psyche,  VI,  73. 

X  Ninth  Rep.  st.  ent  111.,  1880,  133. 

f  Proc.  Bost.  soc.  nat.  hist.,  XIX,  86. 


Laboratory     of     Natural     History     at 
Champaign. 

1.  Cistogaster  immaculaia  Mcq. — 
One  bred  from  Leucania  unipuncta. 

2.  Ocyptera  euchenor  Wlk.  —  One 
bred  from  "Acrididae."  Also  one 
(smaller  specimen)  from  Leucania 
unipuncia. 

*  First  Rep.  U.  S.  ent  comm.,  449. 
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3.  Exorista  phycitae  Le  Baron. — 
Two  specimens  bred  from  Acrobasis 
indiginella, 

4.  Exorista  hirsuta  O.  S. — One 
from  Boils  penitalis. 

5.  Exorista  ciliata  Twns.  —  Six 
from  Hemaris  diffinis.  Two  of  the 
specimens  have  the  red  on  sides  of  ab- 
domen much  like  E,  scudderi^  but  are 
apparently  greased  specimens  of  E, 
ciliata, 

6.  Exorista  trivlttata  v.  d.  W.  ? — 
One  specimen,  which  may  belong  to  this 
species,  but  is  too  broad-headed  to  be  a 
typical  Exorista^  was  bred  from  Apa- 
tela  obi  in  it  a, 

7.  Masicera  archippivora  Riley. — 
Eleven  specimens  bred  from  Danais 
archippus;  and  one  from  Clisiocampa 
sp. 

8.  Masicera  schizurae  Twns. — One 
bred  *'from  pupae  of  Euchaetes  egle. 
Breeding  cage,  May  4,  1880" ;  and  one 
*'from  larva." 

9.  Masicera  nigrita  Twns.  ? — Three 
specimens,  which  I  doubtfully  identify  as 
this  species,  were  bred  from  Gortyna 
nltela.  Another  specimen  was  bred 
from  Gortyna  sp.  They  all  differ 
from  the  type  in  being  less  narrowed  in 
form. 

10.  Masicera  eujitchlae  Twns. — 
Two  specimens,  a  $  and  a  9  ,  which  I 
can  hardly  separate  from  the  type  of 
this  species  from  Colorado,  were  bred 
from  Hyphantrla  textor.  The  ^  is- 
sued July  30,  and  the  9  July  31.  They 
setm  to  be  hardly  as  robust  as  the  type 
and  not  quite  so  bristly,  but  otherwise 
I  cannot  separate  them.  The  f  has 
the  sides  of  abdomen  a  little  reddish, 


but  the  9  shows  none  of  this  color. 
The  type  specimen  from  Colo,  is  a  ^ , 
and  shows  some  reddish  on  sides  of 
abdomen.  Another  difference  to  be 
noted  is  that  the  present  bred  pair  shows 
the  segments  of  the  abdomen  quite  uni- 
formly pollinose  posteriorly  as  well  as 
anteriorly,  while  the  type  shows  the 
segments  pollinose  mainly  at  base,  the 
rest  being  quite  shining. 

11.  Nemoraea  hyphantriae  Twns. 
Mss. — Two  bred  from  Hyphantrla 
textor. 

12.  Nemoraea  nlgrlcornls  Twns. 
MSS. — Three  bred  from  Hyphantrla 
textor. 

1 3 .  Mlltogra  mma  a  rgen  tlfrons 
Twns. — One  bred  from  Leucanla  unl- 
puncta. 

14.  Micropalpus  fulgens  Meig. — 
Two  specimens  bred  from  "cutworm." 

15.  Phorocera  edwardsii  Will. — 
One  bred  from  "cutworms." 

16.  Phorocera  comstocki  Will. — 
One  from  Botls  penitalis;  and  one 
from  Lophyrus  sp. 

17.  Prospherysa  promlscua  Twns. 
— One  bred  "from  pupae  of  Euchaetes 
egle.     Breeding  cage,  May  4,  18S0." 

18.  Phaslocllsta  metalllca  Twns. — 
One  specimen  (apical  cell  closed)  bred 
from  Sphenophorus parvulus.  Another 
specimen,  which  does  not  differ  except 
that  it  has  the  apical  cell  open,  was 
bred  from  Leucanla  unlpuncta. 

19.  Macquartlas^} — One  bred  from 
"coleopterous  lai*vae." 

20.  Phrlssopoda  lamanensls  R.  D. 
Myod.  335.  (Peckla)}  —  Desvoidy's 
description  agrees  quite  well,  both  in 
size  and  color,  with  three  <f  specimens 
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bred  from  Nephelodes  minians.  Two 
specimens  show  the  whole  face  and 
front,  even  the  frontal  stripe  in  some 
lights,  brassy  golden ;  while  the  other 
one  shows  the  facial  depression  and 
frontal  stripe  blackish.  They  might  be 
identified  with  Sarc.  sarraceniae  Riley, 
but  for  the  fact  that  the  description  and 
figure  of  the  latter  show  no  bushy  hairs 
on  posterior  tibiae.  This  latter  charac- 
ter indicates  the  species  as  belonging  to 
the  genus  Phrissopoda,  It  is  doubtful 
whether  this  is  Desvoidy*s  species, 
however. 

21.  Sarcophaga  helicis  Twns. — 
Nine  specimens  bred  from  ^'^Lachnos- 
terna** ;  nine  from  Pier  is  rapae;  and 
two  from  Leucania  unipuncta. 

22.  Sarcophaga  oedipodinis  Twns. 
Mss. — Thirteen  specimens,  bred  from 
Heliophila  unipuncta  (?),  I  cannot 
actually  separate  from  two  specimens  of 
above  species  sent  me  by  Mr.  Scudder, 
and  bred  from  Dissosteira  Carolina 
captured  at  Niagara  Falls. 

23.  Sat-cophaga  acrid idarumTwn%, 
M5S. — One  bred  from    "Acrididae." 

24.  Sarcophaga  sp.  $ . — Two  from 
Leucania  unipuncta.  The  species 
may  be  recognized  by  the  following 
brief  description  : 

Length,  9-10  mm.  Face,  sides  of  face, 
cheeks,  and  sides  of  front  silvery  whitish  or 
cinereous;  frontal  stripe,  antennae,  palpi, 
and  legs  black;  third  antennal  joint  about 
twice  as  long  as^second.  Thorax  cinereous, 
with  three  black  vittae,  and  a  shorter  one  on 
each  side;  abdomen  marmorate  with  silvery, 
cinereous,  and  black,  three  blackish  vittae 
showing  moderately  distinct  in  an  oblique 
light;  anus  fulvous.  Marginal  macrochaetae 
on  third  and  fourth   segments,   less  closely 


approximated  on  third  segment.  Femora 
ashy  below.  Venation  typical  of  genua. 
One  specimen,  however,  has  the  left  apical 
cross  vein  bent  in  at  an  angle  at  base,  and 
with  a  small  stump  projecting  inward  from 
the  angle.  Both  are  males,  and  the  front  it 
I  width  of  head.  Row  of  small  bristles  on 
sides  of  face  below  near  eye  mai^ins  well 
pronounced. 

A  much  smaller  $  specimen  (6  mm.),  also 
bred  from  L.  unipuncta^  has  the  anus  more 
broadly  fulvous,  the  face  with  more  of  a 
brassy  tinge,  the  front  hardly  as  wide  pro- 
portionally.    It  is  perhaps  distinct. 

25.  Sarcophaga  sp. — One  from  Z^eu^ 
cania  unipuncta.  It  may  be  described 
as  follows : 

Length,  $\  mm.  With  much  the  facies  of 
Miltogramma^  but  arista  plumose  on  basal 
half.  Wholly  of  a  slightly  brassy  cinereous. 
Antennae  rufous  on  second  joint  and  base  of 
third,  palpi  rufous  Third  antennal  joint 
about  \\  times  as  long  as  second.  Front  \ 
width  of  head,  frontal  vitta  i  width  of  front. 
Frontal  bristles  descending  a  little  below 
base  of  antennae,  3  or  4  orbital  bristles,  a 
double  row  of  minute  bristles  on  sides  of 
face  extending  upon  sides  of  front.  Vibrtssae 
on  oral  margin.  Thorax  brassy  cinereous, 
without  distinct  vittae.  Scutellum  with  a 
long  apical  non-decussate  pair  of  macro- 
chaetae. Abdomen  concolorous,  only  short 
bristly,  anus  tipped  with  fulvous.  Venation 
typical  of  Miltogramma  (and  Sarcopkag-a), 
If  this  species  is  found  to  be  undescribed,  it 
may  be  known  as  5.  leucaniae. 

26.  Ormia  sp  .^  —  A  $  bred  from 
Cr  ambus, 

27.  Lu cilia  caesar  L.  —  Six  bred 
from  Leucania  unipuncta. 

Note. — I  do  not  vouch  for  all  of  the  above 
flies  being  true  parasites.  The  hosts  as  given 
above  are  simply  taken  from  the  records  of 
breeding  sent  me  with  the  specimens  by 
Professor  Forbes, 
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{^Continued from  page  4S4') 

109.  T.  albilineay  sp.  nov.  $.  Palpi, 
front,  collar,  and  thorax  above  dark  brown. 
The  abdomen  plumbeous.  Under  side  of 
body  plumbeous,  legs  concolorous,  tarsi 
ringed  with  whitish.  Primaries  dark  fuscous 
with  an  obscure  discal  dot  and  a  straight 
transverse  narrow  white  line  beyond  the 
middle  of  the  wing,  running  from  the  costa 
to  the  inner  margin.  Secondaries  pale 
fuscous.  Under  side  pale  fuscous,  lighter 
than  the  upper  side  of  the  secondaries. 

9 .  The  female  like  the  male,  save  that 
the  antennae  are  very  lightly  pectinated  and 
the  expanse  of  the  wings  is  greater.  Ex- 
panse, $,  35  mm.;  ?,  43  mm. 

no.  7*.  nubilatay  sp.  nov.  $,  Marked 
like  the  preceding  species,  save  that  instead 
of  a  white  line  traversing  the  primaries  there 
is  a  dark  brown  line,  which  reappears  upon 
the  under  side.     Expanse,  35  mm. 

111.  T.  alhinotata^  sp.  nov.  $ ,  Antennae 
testaceous  with  white  spots  at  the  base. 
Palpi,  front,  upper  side  of  thorax,  and  abdo- 
men dark  brown.  Under  side  paler  brown. 
Primaries  ferruginous  clouded  with  fuscous 
transverse  lines  and  marked  with  light  bluish- 
white  and  white  spots  disposed  in  intricate 
patterns.  There  is  a  moderately  large  oval 
white  dot  on  the  cell  beyond  the  base.  Sec- 
ondaries fuscous  with  the  fringes  of  both 
wings  very  pale  brown  broadly  checked  with 
dark  brown.  On  the  under  side  the  wings  are 
luteous  clouded  with  fuliginous  in  the  region 
of  the  cell  in  the  primaries,  and  near  the 
costal  margin  of  the  secondaries.  Both 
wings  have  large  well-defined  brown  discal 
dots  followed  by  incomplete  transverse 
median,  and  submarginal  bands  of  dark 
brown.     Expanse,  47  mm. 

112.  T.  fumosa^  sp.  nov.  $.  Body  and 
appendages  brownish-fuscous,  darker  above. 
Wings  obscure  brown,  traversed  by  a  basal, 


transverse  median  and  submarginal  line  com- 
posed of  lunulate  spots.  There  is  a  dark  spot 
at  the  end  of  the  cell  and  a  smaller  one  on  the 
cell  before  the  base.  On  the  margin  there  is 
a  series  of  brown  spots  margined  internally 
by  brown  subhastate  markings.  Fringes  pale 
brown  broadly  checked  with  dark  brown. 
The  secondaries  are  fuscous.  Fringes  uni- 
formly concolorous.  On  the  under  side,  the 
wings  are  brownish-fuscous.  The  secondaries 
have  at  the  end  of  the  cell  a  large  lunulate 
pale  spot  bordered  by  dark  brown.  These  are 
also  marked  by  an  obscure  transverse  median 
band  of  brown.     Expanse,  43   mm. 

113.  T,  pallida^  sp.  nov.  $,  Palpi,  front 
collar,  tegulae  pale  greenish-brown.  Abdo- 
men slightly  darker  above.  Thorax  and  ab- 
domen inclining  to  whitish  below.  The  legs 
whitish.  The  primaries  are  greenish-brown 
(quite  pale),  traversed  by  darker  lines  with  a 
well  defined  reniform  spot  at  the  end  of  the 
clBfolIowed  by  a  waved  and  angulated  double 
transverse  median  line.  There  is  an  obscure 
submarginal  line  and  a  marginal  line  which 
at  the  inner  margin  expand  into  the  form  of 
darker  spots.  The  fringes  are  pale,  checked 
with  pale  brown.  The  secondaries  are  uni- 
formly pale  fawn  with  the  fringes  lighter, 
and  without  markings.  On  the  under  side, 
the  wings  are  of  the  same  color  as  the  fringes 
of  the  secondaries,  and  the  only  markings 
are  an  obscure  discal  dot  and  an  incomplete 
transverse  median  line  on  the  primaries. 
The  fringes  below  are  as  on  the  upper  side. 
Expanse,  43  mm. 

114.  T.  coeruleifascia,  sp.  nov.  $.  Body 
dark  brown,  lighter  below.  The  primaries 
are  dark  sooty-brown  with  some  obscure  trans- 
verse markings  on  the  cell  and  the  limbal 
area.  There  is  a  submarginal  fascia  of  bluish- 
white  scales  extending  from  before  the  apex 
to  the  inner  margin,  most  conspicuous  and 
widest  on  the  latter.  There  is  a  marginal 
series  of  small  bluish-white  dots  on  the  inter- 
spaces.    The   fringe  is  obscurely  checkered 
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with  pale  brown  at  the  end  of  the  nervules. 
The  secondaries  are  uniformly  fuscous.  On 
the  under  side,  the  wings  are  obscure  fuscous 
with  very  obscure  discal  dots  at  the  end  of  the 
cells  followed  by  obscure  and  incomplete 
transverse  median  and  submarginal  lines 
somewhat  darker  than  the  ground  color. 
Expanse,  40  mm. 

Ilema,  Moore. 

115.  I.  gon of  koray%p.  nov.  $.  Antennae, 
body,  and  legs  wood-brown.  Upper  side: 
Primaries  brown,  darker  on  the  cell  and 
costa,  traversed  by  a  broad  transverse  limbal 
line  of  dark  brown,  which  runs  from  before 
the  apex,  at  which  point  it  is  widest,  to  near 
the  middle  of  the  inner  margin,  whence  it  is 
continued  inwardly  parallel  to  the  inner 
margin  as  far  as  the  base.  It  is  defined 
inwardly  by  a  narrow  Interrupted  series  of 
raised  velvety  scales,  which  are  very  dark 
brown  in  color.  There  is  a  dark  ray  of 
brown  raised  scales  at  the  base.  On  the  outer 
margin  near  the  outer  angle  are  some  dark 
brown  cloudings  accentuated  with  darker 
minute  patches  of  raised  blackish  scales,  and 
a  small  subtriangular  spot  lying  near  the 
transverse  limbal  line.  There  is  a  marginal 
series  of  minute  linear  patches  of  raised 
scales.  The  fringes  are  pale  brown  checked 
with  darker  brown.  The  secondaries  are 
fuscous,  darkest  on  the  outer  margins.  The 
fringes  are  pale  wood-brown. 

Under  side :  Both  wings  are  pale  wood- 
brown.  Both  are  crossed  by  incomplete 
transverse  limbal  lines.  The  primaries  are 
heavily  clouded  with  fuliginous  on  the  cell 
and  costa  near  the  base.  The  secondaries 
have  a  distinct  discal  spot  at  the  end  of  the 
cell  and  a  few  obscure  submarginal  spots. 
Expanse,  33  mm. 

116.  /.  albibasaltSy  sp.  nov.  (J.  Antennae 
and  upper  side  of  body  dark  brown ;  lower 
side  of  body  and  legs  paler.  Upper  side : 
Primaries  reddish-brown  with  a  submarginal 


band  of  darker  cloudings  and  a  darkish  raj 
of  brown  extending  from  before  the  ba»e 
below  the  cell  outwardly  to  the  end  of  the 
cell,  where  it  is  interrupted  by  an  obscure 
annular  mark  of  pale  brown,  aud  is  then  con" 
tinued  beyond  the  cell  toward  the  costa* 
which  it  reaches  about  two-thirds  of  the 
distance  from  the  base.  At  the  base,  there  is 
an  oval  patch  of  chalky  markings  and  a  series 
of  similar  chalky-white  markings  at  the  apex. 
The  fringes  are  pale  brown  checked  with 
darker  brown.  The  secondaries  are  uni- 
formly pale  fuscous. 

Under  side :  Primaries  pale  shining  testa- 
ceous with  the  cell  and  the  region  of  the 
median  nervules  uniformly  clouded  with  pale 
fuliginous.  There  is  an  incomplete  trans- 
verse limbal  line  running  from  before  the 
apex  to  about  the  middle  of  the  wing.  The 
fringes  are  very  dark  brown  checked  by  pale 
testaceous.  The  secondaries  have  the  ground 
color  as  the  primaries  and  a  faint  annulus  at 
the  end  of  the  cell,  beyond  which  are  mod- 
erately broad  parallel  irregularly  curved 
transverse  median  and  transverse  outer  lines 
of  pale  fuliginous.  $ .  The  female  is  marked 
much  like  the  male,  but  the  markings  are 
not  quite  so  distinct.  Expanse,  ^,  23  mm.; 
?,  30  mm. 

117.  /.  albospargata^  sp.  nov.  $.  Body 
above  pale  reddish-brown  :  under  side  of  body 
and  legs  lighter.  Upper  side :  Primaries 
dark  brown  with  a  blackish  annulus  at  the 
end  of  the  cell.  A  broad  chalky-white  band 
runs  from  the  lower  median  nervule  diagon- 
ally to  the  apex  and  is  cut  into  at  the  end  of 
the  cell  by  the  blackish  annulus,  and  also  by 
a  dark  brown  spot  lying  on  the  costa  before 
the  apex.  There  are  some  obscure  pale  sub- 
marginal  lines.  The  secondaries  are  uni- 
formly pale  testaceous.  Under  side :  The 
wings  are  marked  very  much  as  in  the  pre- 
ceding species,  save  that  the  white  band  of 
the  primaries  reappears  on  the  under  side 
beyond  the  end  of  the  cell,  where  it  is  crossed 
by  a  transverse  limbal  line.  Expanse,  25  mm. 
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118.  /.  aficata^  sp    nov.     $,  Upper   side 
of   body  dark  brown    with    the    collar  and 
patagia  pale  brown  ;  under  side   of  the  abdo- 
men pale  luteous;  legs  pale  brown  annulated 
on  the  tarsi  with  dark  brown.     Upper  side: 
Primaries  dark  brown  with  a  whitish  semi- 
lunate  patch  on  the  inner   margin  near  the 
base.      The  apex   is  broadly   whitish   inter- 
rupted on  the  lower  edge  of  this  paler  area  by 
a  dark  brown  cloud,  which  is  a  continuation 
of  an  obscure   transverse  submarginal   line. 
There  is  a  marginal  series  of  minute  whitish 
spots.     The  fringes  are  dark  brown  checked 
with  paler  brown.     At  the  end  of  the  cell  is 
a  minute  blackish  discal  dot,  margined  with 
pale  brown.     The  secondaries  are  uniformly 
pale    fuliginous    with    the     margins    paler. 
Under  side  :  The  ground  color  of  both  wings 
is   very  pale  wood-brown   with  the   cell  and 
middle  area  of  the  primaries  heavily  clouded 
with  fuliginous.     There  is  a  blackish  discal 
dot  at  the  end  of  the  cell  of  both  wings,  and 
both    wings  are  crossed  by  paler  and  some- 
what obscure   transverse  median   and    trans- 
verse  limbal  lines,  most  distinct    upon    the 
secondaries.     Expanse,  22  mm. 

119.  /,  miserata,  sp,  nov.  J.  Upper  side 
of  body  dark  brown  with  the  patagia  paler ; 
under  side  of  body  paler  Upper  side  :  Prim- 
aries dark  brown  clouded  with  numerous 
obscure  transverse  fuliginous  striae,  the 
outermost  forming  a  distinct  zigzag  submar- 
ginal series  followed  by  a  marginal  line  of 
minute  linear  patches  of  raised  scales.  The 
apical  region  is  much  paler,  save  where 
crossed  by  the  dark  lines,  and  at  the  end  of 
the  cell  extending  upwardly  to  the  costa  is  a 
suboval  whitish  area  margined  by  very 
narrow  dark  brown  lines  and  intersected  by 
two  similar  narrow  lines  about  the  middle. 
The  secondaries  are  uniformly  grayish  with 
the  margins  lighter.  Under  side  :  The  under 
side  of  both  primaries  and  secondaries  is  pale 
gray  with  the  costal  area  of  the  primaries 
darker,  especially  toward  the  apex. 

^ .  The   female  is   marked  like   the  male, 


but  is  considerably  larger  and  the  markings 
are  not  quite  so  distinct.  Expanse,  ^,  28 
mm.;  ?  ,  36  mm. 

120.  /.  circumda/Oj  sp.  nov.  f.  Collar 
and  upper  side  of  thorax  pale  reddish-brown  ; 
upper  side  of  abdomen  darker  brown  :  lower 
side  of  thorax  and  abdomen  pale  brown. 
Upper  side :  The  upper  side  of  the  primaries 
is  dark  brown,  obscurely  spotted  and  clouded 
with  blackish.  The  outer  margin  and  the 
inner  margin  are  broadly  pale  reddish-brown 
of  the  same  shade  as  the  upper  side  of  the 
thorax.  There  are  a  few  obscure  whitish 
dots  near  the  apex,  an  obscure  submarginal 
series  of  minute  brown  dots,  and  the  fringes 
are  dark  brown  checked  with  pale  reddish- 
brown.  The  secondaries  on  the  upper  side 
are  pale  fulvous.  Under  side:  The  wings 
are  marked  very  much  as  in  /.  albibasalis. 
Expanse,  26  mm. 

121.  /.  brunnticostat  sp.  nov.  $,  Body 
and  legs  pale  luteous.  Upper  side  of  the 
primaries  is  very  pale  luteous  with  the  costa 
heavily  marked  with  dark  brown,  especially 
at  the  middle,  where  the  dark  brown  shade 
extends  inwardly,  covering  the  end  of  the 
cell.  The  outer  margins  are  also  clouded 
with  brown  and  about  the  middle  of  the  mar- 
ginal area  is  a  very  heavy  dark  brown  spot, 
margined  externally  by  pale  luteous.  There 
are  also  one  or  two  dark  brown  subapical 
marks  and  obscure  transverse  median  and 
transverse  limbal  lines.  The  secondaries  are 
uniformly  very  pale  yellowish-gray.  The 
under  side  of  both  wings  is  colored  like  the 
upper  side  of  the  secondaries,  save  that  the 
brown  costal  mark  on  the  primaries  reappears 
faintly  upon  the  lower  side.  Expanse,  22  mm. 

122.  /.  albicostatGy  sp.  nov.  (f .  The  col- 
lar and  upper  side  of  the  thorax  are  dark 
brown ;  the  upper  side  of  the  abdomen  pale 
brown ;  pectus  and  forelegs  dark  brown  \ 
lower  side  of  thorax  and  abdomen  pale 
brown.  Upper  side :  The  primaries  have  the 
inner  half  broadly  rich  brown  marked  with 
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numerous  narrow  transverse  darker  lines. 
At  the  base,  the  wings  are  chalky-white  with 
a  heavy  dark  brown  area  just  beyond.  The 
upper  half  of  the  wing  from  the  base  of  the 
costa  outwardly  is  chalky-white,  save  just  be- 
fore the  apex,  where  this  white  area  is  inter- 
rupted by  a  series  of  dark  brown  transverse 
limbal  markings,  which  are  followed  by 
some  minute  submarginal  dashes.  The 
fringes  are  pale  brown,  palest  at  the  apex, 
and  uniformly  checked  with  dark  brown. 
The  secondaries  above  are  pale  fulvous.  Un- 
der side  :  Both  wings  below  are  pale  fulvous 
with  the  costa  and  middle  area  of  the  prim- 
aries faintly  clouded  with  fuliginous.  Ex- 
panse, 30  mm. 

123.  /.  diluta^  sp.  nov.  $.  The  body 
and  legs  are  uniformly  pale  cinereous.  The 
primaries  on  the  upper  side  are  chalky-white 
clouded  on  the  inner  margin  with  pale  brown 
and  traversed  on  the  inner  half  by  incom- 
plete, sub-basal,  median,  limbal,  and  sub- 
marginal  pale  brown  lines,  the  outer  lines 
being  produced  farther  in  the  direction  of  the 
costa  than  the  sub-basal  lines.  The  fringes 
of  the  primaries  are  dark  brown  checked  with 
pale  brown.  The  secondaries  are  uniformly 
pale  shining  white.  On  the  under  side  both 
wings  are  whitish,  the  primaries  having  a 
very  dark  brown  ray  extending  along  the 
costa  from  the  base  to  the  apex,  the  costal 
edge  being  white.     Expanse,  20  mm. 

124.  I.  Jlava,  sip,  nov.  g.  The  body  and 
legs  are  pale  yellowish-cinereous.  Upon  the 
dorsal  line  of  the  primaries  is  a  series  of 
three  or  four  minute  dark  brown  tufts  of 
scales.  The  primaries  are  pale  luteous- 
brown  clouded  on  the  middle  and  outer  mar 
gin  of  the  wing  with  obscure  darker  brown 
markings.  The  secondaries  are  pale  grayish- 
luteous  with  some  obscure  dark  brown  mark- 
ings at  the  anal  angle.  The  under  side  of 
both  wings  is  very  pale  yellowish-gray,  the 
darker  bands  and  spots  of  the  upper  side  re- 
appearing more  or  less  obscurely.  There  is 
considerable  variation  among  the  specimens. 
Expanse,  23  mm. 


125.  /.  pallida y   sp.   nov.     ^.     Body  ob- 
scure   grayish.     Primaries    whitish    on    the 
upper  side  with  the  costa  clouded  with  green- 
ish-gray.   There  are  a  number  of  obscure 
transverse  dark  cloudings  on  the  costm,  and 
minute  blackish  dots  scattered  over  the  basal 
half.    There  is  an  obscure  diacal  dot  at  the 
end  of  the  cell.     Beyond  this,  there  are  two 
very  narrow  angulated  and  parallel    blackish 
lines,  between  which  there  is  a  paler  area. 
On  the  margin  opposite  the  end  of  the  cell, 
there  is  a  comparatively  large  brown  spot. 
The   margin   is  accentuated  by  a    series  of 
brown  dots  on  the  interspaces.     The   fringes 
are  very  pale  ashen,  checked  with  paler  gray. 
The  secondaries  are  whitish,  slightly  clouded 
with  gray  at  the  outer  angle.     On  the  under 
side,  both  wings   are   whitish.    The   costal 
area  of  the  primaries  is  clouded  with  dark 
gray  and  the  secondaries  have  on  their  costa 
near  the  outer  angle  two  parallel  and  incom- 
plete  transverse  lines.     Expanse,  32  mm. 

126.  /.  fusca^  sp.  nov.     ^.     Body  wood- 
brown,   primaries    and    secondaries    of   the 
same  color,  the  outer  margins  of  both  wings 
clouded  with  darker  brown.     The  primaries 
are  marked  on  the  cell  by  a  number  of  min- 
ute blackish  dots.     The  fringes  of  the  prim- 
aries are  dark  brown,  of  the  secondaries,  pale 
cinereous.     On  the  under  side,  both  wings 
are  paler,  both  have  a  conspicuous  discal  dot 
at  the  end  of  the  cell.     The  primaries  have  a 
submarginal     series    of    conspicuous     dark 
brown  dots  running  in  a  straight  line  from 
below  the  apex  near  the  outer  angle.     The 
secondaries  have  two  or  three  conspicuous 
submarginal  brown  dots  near  the  outer  angle 
and  a  conspicuous  brown  patch  of  scales  at 
the  anal  angle.     Expanse,  26  mm. 

Olene,  Hiibn. 

127.  O.  costiplaga^  sp.  nov.  $,  Front, 
collar,  and  patagia  whitish ;  thorax  and  ab- 
domen pale  cinereous  above ;  and  on  the  dor- 
sal line  of  the  abdomen  there  is  a  narrow 
raised  crest  of  dark  gray  hairs;  the  pectus  is 
dark  brown;  the  lower  side  of  the  abdomen. 
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gray.  The  primaries  are  dark  fuliginous  with 
the  apex  and  the  inner  margin  whitish.  The 
white  apical  area  is  interrupted  by  a  conspic- 
uous  dark  brown  spot,  having  the  form  of  a 
compressed  comma.  The  secondaries  are 
grayish  with  the  costa  and  outer  margins 
lighter.  On  the  under  side«  both  wings  are 
whitish  with  the  middle  area  of  the  primaries 
from  the  cell  toward  the  outer  margin 
clouded  with  dark  gray.  There  is  an  obscure 
discal  dot  at  the  end  of  the  cell  of  the  second- 
aries.    Expanse,  40  mm. 

128.  O.  kyloicoy  sp.  nov.    <J.    Front  whit- 
ish ;    collar  brownish-gray,   marked   on   the 
median  line  in  front  by  a  raised  tuft  of  dark 
brown    scales;     patagia     yellowish,    tipped 
with  reddish-brown  ;  upper  side  of  the  thorax 
and  abdomen  dark  brown  ;  the  tip  of  the  ab- 
domen whitish;  the  lower  side  of  the  abdo. 
men  and  thorax  and   the  legs  are  grayish- 
white.     The  prevalent  color  of  the  primaries 
is   pale    purplish    brown,   interrupted   by  a 
wedge-shaped  area  of  lighter  color,  extending 
from  about  the  middle  of  the  cell  to  the  apex, 
and  interrupted  by  a  dark  brown  ocellus  at 
the  end  of  the  cell,  some  narrow  lines  of  dark 
brown  beyond   this  ocellus,  parallel  to  the 
median   nervules,  and  by  a  dark  brown  dash 
on  the  costa  before  the  apex.     In  addition  to 
these  markings,  there  is  a  dark  transverse 
basal  and  a  geminate  transverse  median   line 
beyond  this  darker   marking.     The  second- 
aries are   white.     On  the   under  side,  both 
wings  are  whilish-gray  with  distinct  lunulate 
discal  markings  at  the  end  of  the  cell,  those 
of  the  primaries  being  most  conspicuous.    In 
addition,  the  markings  of  the  upper  surface 
of  the  primaries  faintly  reappear  upon  the 
lower  side.     Expanse,  42  mm. 

NioDA,  Walk. 

129.  N.  ag-rotoidtSy  sp.  nov.  $.  Front 
fuscous;  antennae  and  entire  thorax  and 
abdomen,  except  the  tip  of  the  latter,  which 
is   brown,    luteous.     Upper  side :    Primaries 


lilacine-brown,  except  at  the  outer  angle, 
which  is  pale  ashen.  The  primaries  are 
crossed  by  numerous  marks  and  striae  as 
follows  :  an  irregularly  curved  sub-basal  line, 
luteous,  defined  inwardly  very  narrowly  by 
dark  brown  followed  by  a  dark  annulus  on 
the  middle  of  the  cell,  and  an  obscure  one  at 
the  end  of  it ;  below  the  cell  beyond  the  base 
near  the  inner  margin  is  a  dark  brown  patch 
of  raised  scales  having  the  form  of  an  oblong 
parallelogram ;  there  are  obscure  and  very 
narrow  transverse  limbal  and  transverse  sub- 
marginal  lines  with  spots  and  striae  upon  the 
costa.  The  secondaries  are  whitish  shaded 
with  fuscous  on  the  outer  margin.  Under 
side :  the  wings  are  whitish,  silky,  with  the 
basal  and  median  area  of  the  primaries 
clouded  with  fuscous.     Expanse,  28  mm. 

130.  N,  nigrhtriata^  sp.  nov.  <J .  Front, 
body,  and  appendages  whitish.  Upper  side  : 
Primaries  chalky-white  on  the  costal  half 
and  on  the  inner  half  very  pale  luteous. 
There  is  a  white  curved  sub-basal  line,  and  a 
similar  curved  white  line  running  from  below 
the  apex  on  the  outer  margin  to  the  inner 
margin,  two-thirds  of  the  distance  from  the 
base.  Between  these  two  lines  there  is  a 
broad  blackish  clouding  below  the  end  of  the 
cell,  continued  outwardly  towards  the  outer 
margin  above  the  origin  of  the  outer  white 
line.  Above  this  clouding  below  the  apex  at 
the  outer  margin  is  a  narrow  blackish  ray. 
There  is  a  minute  black  annulus  at  the  end 
of  the  cell.  The  secondaries  are  pure  white. 
Under  side  :  Both  wings  are  white  tinged  with 
creamy.     Expanse,  25  mm. 

131.  N.  erubescenSy  sp.  nov.  J.  Body 
whitish  with  the  pectus  and  legs  tinged  with 
pink.  Upper  side  :  The  primaries  are  bright 
pink,  except  at  the  outer  angle,  where  they 
are  suffused  with  creamy-white.  There  is  a 
poorly  defined  sub-basal  line  of  darker  pink 
and  an  annulus  of  darker  pink  at  the  end  of 
the  cell.  The  secondaries  are  creamy-white* 
Under  side :   Both   wings   are   creamy-white 
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with  the  costa  of  the  primaries  heavily  laved 
with  light  pink  and  the  margins  of  the  sec- 
ondaries slightly  tinged  with  the  same  coior* 
Expanse,  30  mm. 

Argila,  Walk. 

132.  A.  affinis^  sp.  nov.  <J .  Closely  related 
to  A,  basalts.  Walk.,  from  which  species  it 
differs  in  having  the  dark  sub-basal  band, 
which  separates  the  yellow  area  at  the  base  of 
the  wing  from  the  rest  of  the  wing,  incom- 
plete, and  the  entire  costal  half  of  the  wing 
uniformly  brown,  the  dark  sub-basal  band 
being  represented  simply  by  a  subquadrate 
spot  upon  the  inner  margin  near  the  base. 
The  marginal  and  sub-marginal  markings 
also  differ  from  those  of  A.  basalt's^  being 
more  distinct  and  darker  towards  the  outer 
angle.     Expanse,  27  mm. 

133.  A,  basaliSy  Walk.  ?.  The  female 
differs  from  the  male  in  the  much  lighter 
color  of  the  wings,  and  in  having  the  prim- 
aries very  greatly  produced  and  strongly 
arcuate  on  the  costa  before  the  apex.  The 
abdomen  also,  in  the  gravid  specimens 
before  me,  is  one-half  longer  than  the  poste- 
rior margin  of  the  secondaries.  The  expanse 
of  wings  is,  further,  very  much  greater  than 
that  of  the  male.  Expanse,  (f,27  mm.;  ?, 
38  mm. 

Terphothrix,  gen.  nov.* 

J.  Palpi  small,  compressed,  third  joint 
very  minute.  Antennae  about  one-third  as 
long  as  the  costa  of  the  primaries,  heavily 
pectinated  the  whole  of  their  length,  the  pec- 
tinations compressed  laterally  and  the  ex- 
tremity of  the  culmen  curved  downwardly. 
Legs  moderately  hairy,  the  last  pair  armed 
with  a  double  pair  of  spurs,  one  at  the  ex_ 
tremity  of  the  tibia,  and  the  other  pair  about 
the  middle.  The  second  pair  of  legs  have  the 
tibiae  enormously  swollen  at   the  extremity, 

♦  Iff p^f  =  tergus  ;  0pv{  =  capillus. 


the  enlargement  being  densely  covered  with 
scales.  This  feature  is  especially  noticeable 
in  the  female.  The  upper  part  of  the  abdo- 
men is  adorned  with  long  tufts  of  hair,  which 
are  parted  and  spread  out  laterally  in  the 
case  of  the  first  four  immediately  succeeding 
the  thorax.  The  two  nearest  the  anal  extrem- 
ity are  compressed  and  directed  upwardly. 
The  peculiar  arrangement  of  these  bunches 
of  hair  on  the  dorsal  line  of  the  ahdomen 
presents  somewhat  the  appearance  of  the 
tufts  which  are  found  on  the  backs  of  some 
cochliopod  larvae.  The  primaries  are  sub- 
triangular  with  the  costa  slightly  rounded 
before  the  apex;  the  outer  margin  nearly 
straight;  the  outer  angle  obtuse;  and  the 
inner  margin  straight.  The  secondaries  are 
subpyriform. 

$ .  The  female  is  very  like  the  male  but 
larger  and  with  a  much  stouter  body,  and  has 
not,  in  any  of  the  specimens  before  me,  any 
trace  of  the  very  peculiar  tufts,  which  are 
found  on  the  back  of  the  male.  Type, 
T,  lanaria,  Holland. 

It  is  worthy  of  remark  that  the  peculiar 
tufts  are  very  liable  to  be  abraded  in  dried 
specimens,  and  it  is  possible  that  these  tufts 
may  be  found  also  in  the  female,  though  four 
very  well  preserved  specimens  do  not  reveal 
any  trace  of  them,  except  one  in  which  two 
minute  tufts  appear  toward  the  anal  angle. 

134.  T.  lanaria^  sp.  nov.  ^.  Front  and 
upper  side  of  abdomen  creamy-white.  Ante- 
rior wings  creamy-white,  with  the  middle 
area  clouded  with  warm  brown.  There  are  a 
series  of  dark  dots  upon  the  costa,  one  be- 
yond the  end  of  the  cell,  and  two  before  the 
apex,  the  innermost  of  which  is  the  smallest. 
There  is  a  narrow  light  sub-basal  transverse 
line  and  a  transverse  submarginal  line  pro- 
duced on  the  second  median  nervule  toward 
the  margin,  both  of  which  lines  are  pale, 
shaded  on  the  side  toward  the  base  with 
darker  brown  markings.  At  the  point  where 
the  submarginal  line  is  produced  outwardly, 
there  are  a  series  of  blackish  spots  defined  in- 
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wardly  by  creamy  dots  and  succeeded  out- 
wardly by  black  checks  upon  the  fringes. 
The  secondaries  are  pale  creamy-white 
touched  with  dark  brown  on  the  fringes 
about  the  middle  of  the  outer  angle.  The 
under  side  of  both  wings  is  white  with  the 
base  and  middle  area  of  the  primaries  dark 
fuliginous.  The  black  checks  on  the  fringes 
of  the  upper  side  reappear  upon  the  lower 
side. 

^ .  The  female  does  not  differ  essentially 
from  the  male  in  markings,  save  that  on  the 
upper  side  of  the  secondaries  there  are  some 
dark  brown  cloudings  which  are  reproduced 
upon  the  lower  side.  Expanse,  (f ,  25  mm.; 
?,  30  to  32  mm. 

Orgyopsis,  Feld. 

^35*  O,  tenuis^  sp.  nov.  ^ .  Body 
creamy-white.  Primaries  white  laved  with 
very  pale  ferruginous  at  the  apex  and  on  the 
outer  margin.  There  is  a  very  minute  black 
dot  in  the  middle  of  the  cell,  two  very  slen- 
der lines  forming  a  letter  K  at  the  end  of  the 
cell,  a  curved  and  crenulate  pale  sub-basal 
line  with  a  geminate  very  faint  transverse 
sublimbal  line,  the  area  between  these  two 
lines  near  the  inner  margin  being  clouded 
with  pale  fawn.  There  is  a  minute  white 
spot  at  the  apex  of  the  primaries  followed  by 
four  or  five  dark  brown  semi-lunate  markings 
on  the  outer  margin  below  the  apex,  the 
third  of  these  spots  being  defined  inwardly 
by  a  white  sagittate  mark.  The  upper  side 
of  the  secondaries  is  pure  white.  The  under 
side  of  both  primaries  and  secondaries  is 
likewise  pure  white.     Expanse,  29  mm. 

NOTODONTIDAE. 

SOMERA,  Walk. 

136.  5.  chloauchena^  sp.  nov.  $.  Front 
pale  green;  antennae  testaceous;  upper  side 
of  thorax  and  pectus  grass-green ;  upper  side 
of  abdomen  very  pale  green;  the  lower  side 
of  thorax  and  abdomen  white;  on  the  dorsal 


line  of  the  abdomen  immediately  behind  the 
thorax  is  a  large  raised  tuft  of  scales,  green 
in  the  centre  and  dark  brown  on  the  sides. 
Upper  side :  The  primaries  are  pale  green 
crossed  beyond  the  base  by  a  paler  line  curv- 
ing from  the  costa  near  the  base  toward  the 
middle  of  the  inner  margin  and  defined  out- 
wardly by  a  broad  band  of  dark  green. 
There  is  a  discal  dot  in  the  cell  and  a  curved 
transverse  limbal  line  of  raised  whitish  scales 
beyond  the  cell,  the  patches  of  raised  scales 
composing  this  linb  being  defined  outwardly 
and  inwardly  by  narrow  lines  of  dark  green. 
There  is  a  submarginal  series  of  raised 
patches  of  white  scales  at  the  extremities  of 
the  interspaces  defined  externally  by  dark 
green  ;  a  marginal  series  of  narrow  dark  lines 
on  the  interspaces.  The  fringes  are  white. 
The  secondaries  are  whitish  with  the  costa 
and  the  outer  angle  more  or  less  heavily 
clouded  with  green  and  the  extremities  of  the 
nervules  beyond  the  cell  being  marked  with 
dark  brown.  The  marginal  markings  and 
the  fringes  of  the  secondaries  are  as  on  the 
primaries.  Underside:  On  the  under  «ide 
both  wings  are  white  with  the  costa  near  the 
base  and  the  outer  area  of  the  wing  just  be- 
yond the  cell  clouded  with  purplish-black. 
Expanse,  37  mm. 

137.  5*.  desmotis^  sp.  nov.  $.  Antennae 
testaceous;  front,  pectus,  thorax,  and  ex- 
tremity of  abdomen  pale  green ;  the  upper 
side  of  the  abdomen  brownish  ;  lower  side  of 
thorax  whitish.  Upper  side  :  Primaries  pale 
green  like  the  thorax,  crossed  by  a  broad 
dark  brown  band  with  its  outer  margin  pro- 
duced beyond  the  end  of  the  cell  and  curved 
and  excavated  inwardly  and  outwardly.  Its 
inner  edge  toward  the  base  is  marked  by  a 
very  irregular  darker  curved  transverse  basal 
line.  The  secondaries  are  brownish  with  the 
outer  angle  and  the  margin  narrowly  green. 
Lower  side :  The  wings  are  uniformly  gray 
shading  into  paler,  almost  whitish,  near  the 
base,  especially  in  the  secondaries.  Expanse, 
55  mm. 
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138.  5.  ckloromorpha^  sp.  nov.  J .  An. 
tennae  dark  brown ;  front,  collar,  and  upper 
side  of  thorax  olive-green ;  legs  and  pectus 
brown;  lower  side  of  abdomen  whitish* 
Upper  side:  Primaries  olive-green  with  a  pale 
whitish  median  fascia,  beyond  which  are 
three  dark  olive  bands  running  parallel  to  it, 
and  below  the  apex  a  similarly  curved  olive 
line  running  outwardly  and  succeeded  by  a 
series  of  marginal  olive  dots.  The  basal  area 
is  dark  olive  with  a  large  patch  of  blackish 
raised  scales  on  the  inner  margin  near  the 
base.  The  fringes  are  dark  brown.  The  sec- 
ondaries are  uniformly  fuscous,  the  fringes 
paler.  Under  side :  Both  wings  are  pale 
fuliginous  with  the  costae  and  outer  margins 
narrowly  pale  gray.     Expanse,  40  mm. 

139.  5.  bitioides^  sp.  nov.  $.  Allied 
to  iS.  bitia,  Stoll,  but  not  so  large,  paler  in 
color,  and  differently  marked.  Antennae 
testaceous ;  front  whitish ;  collar,  tegulae, 
and  upper  side  of  thorax  pale  green ;  upper 
side  of  abdomen  pale  brown ;  pectus  dark 
brown ;  lower  side  of  thorax  and  abdomen 
whitish;  legs  tinged  with  brownish.  Upper 
side :  Primaries  pea-green  with  a  profusion 
of  darker  green  and  brown  transverse  lines 
and  spots.  The  most  conspicuous  markings 
are  a  series  of  small  brown  spots  running 
along  the  costa,  a  transverse  limbal  series  of 
sagittate  brown  spots,  of  which  the  spot 
upon  the  second  and  third  median  nervule 
is  the  most  conspicuous.  There  is  a  sub- 
marginal  series  of  curved  brown  lines  at  the 
extremities  of  the  interspaces.  The  secon- 
daries are  rosy-brown,  except  on  the  costal 
margin  near  the  outer  angle,  where  they  are 
tinged  with  greenish  and  marked  by 
three  or  four  incomplete  transverse  bars  of 
dark  brown.  Under  side:  The  wings  are 
uniformly  pale  purplish-brown,  the  secon- 
daries somewhat  lighter  than  the  primaries. 

? .  The  female  is  marked  very  much  as 
the  male,  but  the  wings  are  broader  and  the 
markings  of  the  primaries  heavier  and  not  so 
distinctly  defined.  Expanse,  (J,  37  mm.;  J, 
39  mm. 


140.  5.  cklo^ropsis^  sp.  nov.  ^.  Palpi 
on  the  under  side  pale  brown;  front  dark 
brown  ;  antennae  testaceous ;  collar,  tegulae, 
and  upper  side  of  thorax  dark  grass-green; 
upper  side  of  abdomen  dark  brown ;  end  of 
the  abdomen  tipped  with  dark  green  hairs; 
lower  side  of  abdomen  pale  fulvous;  legs 
concolorous.  Upper  side:  Primaries  uni- 
formly dark  grass-green  with  a  multitude  of 
minute  and  vaguely  defined  spots  and  lines 
of  slightly  paler  color,  defined,  especiallj  on 
the  margin,  by  very  narrow  lines  of  raised 
brownish  scales.  The  secondaries  are  uni- 
formly purplish-brown  except  on  the  costa 
and  near  the  outer  angle,  where  they  are 
tinged  with  pale  green  and  marked  by  incom- 
plete  bars  of  darker    brown.     Under   side: 

The  wings  are  purplish-brown,  paler  toward 
the  base.     Expanse,  36  mm. 

141.  5.    cklonna.     sp.    nov.  $,       Thorax 
and   abdomen     much  as  in    the    preceding 
species,  but  the  legs  are  heavily  clothed  with 
green  scales  upon  the  outer  side  of  the  tibiae. 
Upper  side  :  Primaries  dark  grass-green  with 
obscure  transverse  basal,  transverse  median, 
and   transverse    submarginal    lines    of  pale 
brown,  defined  outwardly   and    inwardly  by 
dark  green.     On  the  cell  and  near  the  base 
are  a  number  of  small    circular   patches   of 
dark  brown   raised  scales.     The  secondaries 
are  bright  yellow  from   the  base   to  near  the 
outer  margins,  which  together  with  the  costa 
are  heavily  bordered  with  dark  brown.     The 
fringes  are  pale  whitish.     Under  side:  The 
wings  are  yellowish  with  the  cell  and  outer 
area  of  the  primaries  beyond  the  cell  heavily 
clouded  with  dark  brown.     Expanse,  40  mm. 

142.  5".  infimay  sp.  nov.  $.  Front 
brownish-green;  upper  side  of  thorax  and 
abdomen  obscure  olive;  lower  side  paler; 
legs  margined  outwardly  by  dark  olive. 
Upper  side :  Primaries  obscure  olive-green 
with  the  fringes  regularly  checked  with 
blackish.  At  the  end  of  the  cell,  there  is  an 
obscurely  defined  annulus  formed  by  dark 
raised  scales  surrounding  a  paler  space.     Be- 
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A    NEW    SPECIES    OF    STENOBOTHRUS    FROM    CONNECTICUT, 
WITH   REMARKS   ON   OTHER    NEW  ENGLAND   SPECIES. 


BY   A.    P.    MORSE,    WELLESLKY,    MASS. 


Stenobotkrus  olivaceusy  sp.  nov.     Closely 
approaching  .S.  maculipennis  Scudd.     Head 
conical.     Face  very  oblique.     Vertex  nearly 
horizontal;  acute  at  apex,  in  the  $  more,  in 
the   ?   less,  the  sides  slightly  excavate ;  nar- 
row between  the  eyes,  in  the  ?  about  equal 
to  the  width  of  an  eye,  in   $  less;  slightly 
expanded  at  anterior  margin  of  eyes.  Central 
foveola  of  vertex  rather  deep ;  its  edges  broad, 
raised;    its  depression  slightly    ((f)  or  dis- 
tinctly (?)  in  advance  of  eyes,  removed  from 
the  tip  of  vertex  about  two-thirds  ((f )  or  one- 
half  (9)  the  distance  between  eyes.     [See 
fig.]     Facial  costa   shallowly   sulcate,  more 
deeply  so  than  in  maculipennisy  the  margins 
sharp ;  at  meeting  with  the  vertex  angulate, 
not   rounded  as   in   maculipennis*       Lateral 
foveolae  distinct.     Eyes  slightly  smaller  and 
less  prominent  than    in   maculipennis;  seen 
from  the  side  the  upper  front  portion  is  more 
angulate  in  ? ,  more  rounded  in  J   than  in 
maculipennis.     Antennae  rather  short,  vari- 
able,  about  equal   to   head   and   prothorax; 
slightly  flattened    toward   the    base,   at  tip 
gradually  tapering  to  a   fine  point.     Thorax 
rather    stout.     Pronotum    with    the   median 
carina     distinct,     sharp.       Lateral     carinae 
distinct;  on  the  anterior  half  of  prozona  sub- 
parallel  or  slightly   convergent,  on   the   re- 
maining portion  of  pronotum  evenly  diver- 
gent.    Their  course  is  straighter,  less  made 
up   of  curves,  and   less   convergent  on    the 
prozona     than    in    maculipennis.       Tegmina 
long,  passing  hind  femora  by  one-eighth   to 
one-sixth  their   length.     Wings  longer  and 
more  pointed   than  in    maculipennis.     Hind 
femora  long,  passing   tip   of  abdomen,  and 
rather  slender. 

Color.  In  general  either  olivaceous-brown 
or  light  green  above,  paler  brown  below; 
with  the  usual  dark  longitudinal  band  along 
lateral  carinae  of  pronotum  and   middle   of 


tegmina  less  sharply  defined  and  in  the  male 
becoming  obsolete.  The  colors  are  dead  and 
have  a  faded  appearance,  with  a  peculiar 
olivaceous  tinge  matching  the  tints  of  the 
vegetation  of  its  haunts.  The  dusky  bands 
of  the  tegmina  are  less  distinct  in  brown  than 
in  green  specimens,  and  in  males  than  in 
females.  Brown  specimens  are  the  more 
plentiful. 

Green  specimen,  fresh.  Face  and  cheeks 
pale  pea-green.  Eyes  brown  or  slate,  con- 
siderably darker  than  surroundings.  Clypeus, 
labrum  and  mouthparts  light  brown,  palpi 
paler  or  white.  A  brown  or  fuscous  band 
running  backward  from  upper  half  of  each 
eye  over  occiput.  Antennae  light  brown  at 
base,  darker  toward  tip.  Pronotum  pale  pea- 
green ;  the  sides  with  a  dark  band  running 
along  the  dorsal  third,  black  nearest  carinae, 
crossing  them  upon  the  disk  of  metazona. 
Lateral  carinae  pale  green  or  whitish. 

Meso-  and  meta-thorax  with  the  sides  pale 
green.  Pectus  light  brown.  Tegmina  pale 
green ;  opaque,  becoming  translucent  on 
apical  half;  a  dark  median  band,  composed 
of  nearly  confluent  small  dusky  spots  extend- 
ing usually  one-third,  rarely  two-thirds,  its 
length,  the  edges  indistinct;  this  band  is  nar- 
rower and  shorter  than  in  maculipennis^  the 
spots  smaller  and  less  distinct.  Wings  trans- 
parent, veins  and  venules  dusky;  preapical 
fourth  of  costal  margin  opaque  greenish,  the 
veins  heavily  infuscated.  Femora  green  or 
brownish,  tibiae  and  tarsi  light  brown  ;  spines 
of  hind  tibiae  tipped  with  black. 

Abdomen  with  the  dorsum  brown,  lightest 
at  sides  and  on  narrow  median  line,  bordered 
below  by  a  broad  griseous  or  fuscous  band 
punctate  with  black;  pleurae  palest,  light 
brown;  venter  light  brown;  ovipositor 
brown,  black  at  extreme  tip. 

Brown  specimens  vary  from  pale  brownish 
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Straw  to  a  rather  dark  olive-brown  above, 
lighter  and  of  a  more  olivaceous  cast  below. 
The  occiput  generally  shows  the  usual  two 
dusky  longitudinal  lines.  Sides  of  pronottim 
varied  in  middle  third  with  dusky  brown  and 
pale  griseous,  the  ventral  third  light  gray  or 
white.  Episterna  of  melathorax  with  pale 
oblique  bands  running  downward  toward 
fossa  3.  Hind  femora  brown  above  and 
below;  tibial  groove  greenish;  disk  pale  gray 
or  nearly  white  on  proximal  half,  its  midline 
often  dusky  interrupted  with  pale,  forming 
two  sub-distinct  dusky  spots  on  proximal 
two  fifths  of  femora,  which  are  indistinct  in 
dry  specimens;  inner  side  similar  to  outer 
except  that  the  ground-color  is  paler  and  the 
spots  darker. 

Measurements-  Antenna:  (f,  6-7  mm.; 
9,6.  Hind  fem. :  J,  10-10.5;  ?,  12. 5-14. 
Teg.:  <f,  14-15;  ?,  17-21.  Body:  <f, 
16.5-18.7;  9,  21-25.  Total  length:  ^, 
19-20.7  ;  9 ,  23.5-28. 

180  it  167  9.*  Greenwich  and  Stamford, 
Conn.,  Aug.  nth  to  28th. 

This  species  though  not  widely  spread  was 
locally  very  plentiful  in  the  salt  marshes,  its 
green  and  olivaceous  tints  closely  matching 
in  color  the  marsh  grasses  in  which  it  made 
its  home.  The  ground  beneath  was  often 
overriowed  at  high  tide  and  offered  a  retreat 


♦Owing  to  the  large  number  of  types  on  hand  speci- 
mens will  be  sent,  for  the  accommodation  of  other 
students  of  the  family,  to  a  number  of  colleclions  in 
various  parts  of  the  country,  as  follows  : — 

Museum  of  Comparative  Zoology,  Cambridge,  Mass. 

Mr.  S.  H.  Scudder,  Cambridge,  Mass. 

Mr.  Samuel  llenshaw,  Cambridge,  Mass. 

Massachusetts  Agricultural  College,  Amherst,  Mass. 

American  Museum  of  Natural  History,  New  York. 

Cornell  University,  Ithaca,  N.  Y. 

American  Entomological  Society,  Philadelphia,  Pa. 

National  Museum,  Washington,  D.  C. 

Mr.  \V.  S.  Biatchley,  Terre  Haute,  Ind. 

State  Experiment  Station,  St.   Anthony  Park,  Minn. 

University  of  Nebraska,  Lincoln,  Neb. 

Prof.  Lawrence  Bruner,  Lincoln,  Neb. 

Leland  Stanford,  Jr.,  University,  Palo  Alto,  Cal. 

Entomological  Society  of  Ontario,  London,  Canada. 

National  Museum,  Ottawa,  Canada. 


to  myriads  of  fiddler-crabs,  being  much 
wetter  and  of  a  wholly  different  character 
from  the  situations  frequented  by  macMiipen- 
nis  and  aequalis. 

As  has  been  stated  this  species  closely 
approaches  maculipennis.  Some  of  the 
brown  females  bear  a  superficial  resemblance 
to  long-winged  specimens  of  curtipennis,  but 
the  antennae  and  head  readily  distinguish 
them  therefrom. 


.6 


Fig.  I,  5.  oiivaceus,  J,  Fig.  2,  .S.  oliva- 
ceusy  9.  Fig.  3,  5.  maculipennis,  $.  Fig. 
4,  5.  maculipennis^  ?.  Fig.  5,  .S.  aequalis^ 
g.  Fig.  6,  5.  aequalis,  ?,  Figs.  2,  4,6, 
X  2  diameters. 

Compared  with  maculipenniSy  the  vertex  is 
more  nearly  horizontal,  more  acute,  more 
angulate  with  the  front  in  profile;  more  nar- 
rowed between  the  eyes;  the  depression  of 
the  central  foveola  further  removed  from  the 
apex.  The  face  is  more  oblique  ;  the  antennae 
are  shorier,  more  flattened  toward  base,  and 
more  finely  pointed.  The  disk  of  the  prozona 
is  broader,  its  sides  less  incurved,  their  out- 
lines formed  by  straight  lines  rather  than 
curves,  and  the  metazona  very  nearly  as  long 
as  the  prozona. 

From  aequalis  also  it  is  readily  distin- 
guished by  the  characters  of  the  head  and 
vertex  mentioned  above,  while  the  disk  of  the 
pronotum  is  proportionally  much  more  nar- 
rowed anteriorly  and  the  metazona  much 
longer. 

In  sorting  these  species  I  have  found  it 
easier,  owing  to  their  larger  size,  to  separate 
the  females  first. 

It   seems   best  to   make  a   few   statements 
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here  concerning  the  other  two  species  referred 
to, — 5.  maculifennis  Scudd.  and  5.  aequalis 
Scudd.  From  my  collections  gathered  dur- 
ing the  last  three  seasons  and  notes  concern- 
ing them  taken  in  the  field,  I  am  fully  con- 
vinced of  the  distinctness  of  these  species. 
1^  X.  aequalis  I  have  found  one  of  the  most 
plentifuIJIocusts  in  New  England,  everywhere 
common  on  dry  soil,  and  very  variously 
colored.^With  this  species  I  unite  5.  hili" 
neat  us  Scudd. 

5.  macuUpennis  on  the  other  hand  I  have 
taken  only  in  Southern  New  England,  where 
I  have  found  it  most  plentiful  near  the  coast, 
preferring  sandy  soils.  This  species  als%  is 
very  variously  colored.  Individuals  of  both 
species  may  be  wholly  either  brown  or  green 
or  any  mixture  of  the  two,  but  green  males 
are  the  least  common  of  any  of  the  forms  and 
^n  some  places  are  exceedingly  scarce.  Not 
infrequently    specimens     show  considerable 


rose-red  above  or  may  be  very  largely  black- 
ish-fuscous throughout. 

The  structural  characters  presented  by  the 
head,  vertex,  and  pronotum  are  the  best 
means  of  separating  these  species  from  each 
other  and  from  olivaceus^  but  the  length  and 
markings  of  the  tegmina  are  also  helpful. 

It  may  be  of  interest  in  this  connection  to 
state  that  I  have  examined  some  of  the  speci- 
mens collected  by  Prof.  S.  I.  Smith  at  Nor- 
way, Me.,  and  referred  to  in  his  paper  on  the 
Orthoptera  of  Maine  as  5.  macuUpennis^  and 
also  some  in  the  collection  of  Cornell  Univer- 
sity collected  in  New  York  and  referred  to  in 
Prof.  Comstock's  Introduction  to  Entomology 
under  the  same  name.  All  of  these  I  am  dis- 
posed to  consider  as  belonging  to  aequalis^ 
Some  of  the  Norway,  Me.,  specimens  show 
an  unusual  length  of  wing  but  assuredly  are 
not  maculipennis  Scudd.  I  have  also  exam- 
ined the  types  in  Mr.  Scudder*s  collection. 


ADDITIONS   TO   THE   LIST  OF   BOMBYCES  AT  POUGHKEEPSIE. 

BY    HARRISON   G.    DYAR,  BOSTON,  MASS. 


In  the  August,  1891,  number  of 
Psyche  I  gave  a  list  of  the  Bombyces 
found  in  Poughkeepsie,  N.  Y.,  and  in- 
cluded four  species  of  Arctia.  Further 
study  has  shown  that  this  list  must  be 
increased  to  seven  species.  From  my 
series  of  .^.  virgo  I  have  picked  out  two 
specimens  which  aie  referable  to  A. 
intermedia  Str.  They  are  of  the  form 
in  which  the  markings  of  the  fore  wings 
are  practically  as  in  A*  virgo ^  being 
less  extensive  than  in  Stretch's  figure. 
This  form  differs  from  A.  parthenice 
Kirby  only  in  size,  and  may  prove  to  be 
a  southern  race  of  it.  Parthenice  occurs 
not  rarely  at  Plattsburgh,  N.  Y. ;  but  I 
have  never  met  with  it  in  Dutchess 
County.    The  $  genitalia  of  these  forms 


do  not  differ  specifically.  I  have  made 
drawings  from  balsam  mounts  and 
cannot  find  any  differences  which  are 
greater  than  the  range  of  individual 
variation.  From  the  same  parts  in  A. 
virgo  they  differ  slightly  and  probably 
to  a  degree  which  is  specific. 

Under  the  term  nais  in  my  list  were 
included  all  the  forms  with  the  pattern 
of  marking  of  that  species.  I  am  now 
satisfied  that  we  have  not  two  species, 
nais  and  decor ata^  as  they  stand  in 
Professor  Smith's  list,  but  three  well 
defined  and  distinct  species,  differing  in 
markings  of  the  moth,  in  the  larva  ac- 
cording to  the  observations  of  Prof.  G. 
H.  French  and  Mr.  J.  Doll,  and  in  the 
structure  of  the  $  genitalia.  In  another 
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paper,  in  conjunction  with  Mr.  Neu- 
moegen,  I  give  at  some  length  descrip- 
tions of  these  species.  Here  I  will  give 
the  synonymy,  the  accompanying  figures 
of  the  genitalia  and  a  table  of  species. 


Some  of  the  synonyms  given  below 
may  be  worthy  of  varietal  rank  ;  but  I 
have  not  access  to  all  the  publications 
and  cannot  determine  the  matter.*  The 
references  are  from  Kirby*s  Catalogue 
of  Lepidoptera  Heterocera,  Vol.  I. 

EuPREPiA  (Apantesis)  nais  Drury. 

1773  —  Drury,  111.  ex.  ent.,  i,  pi.  7,  f.  3. 
Noctua. 

cuneata  Goeze. 

1781  — Goeze»  Ent.  Beytr.,  iii  (3)  p.  65,  n. 
roi.     Noctua. 

defloriana  Marty n. 


*  I  have  not  seen  d*fioriana  Martyn  or  vittata  Fabr. 
The  form  of  nais  described  by  Butler  as  ochreata  is 
worthy  of  varietal  rank  if  it  is  different  from  defloriana' 
also  the  two  forms  of  vittata  with  red  and  yellow  hind 


II 


wing-8  respectively,  when  the  names  can  be  correctly 
assorted. 


1797  —Mart.,  Psyche,  pi.  38.  flf.  78,  79.  Bowt- 
byx. 

ochreata  Butler. 

1881  — Butl.,  Ent.  mo.  ina|^.,  xviii,  136. 
Arctia, 

E.  (A.)  PHAX.BRATA  Harris. 

1841  —  Harr.  Ins.  Mass.,  p.   274.     Arciia 

rhoda  Butler. 

1881  — Butl.,  Ent.  mo.  mag.,  xviii,  136. 
Arctia, 

incompieta  Butler. 

i88i— Butl.,  Ann.  mag.   nat.    hist.,     (5) 
viii,  311.    Arctia, 

E.  (A.)  VITTATA  Fabricius. 

1787  — Fabr.,  Mant.  ins.,  ii,  p.  127,  n.  164. 
Bombyx, 

radians  Walker. 

1855— Walk.,  Cat.  Brit,  mus.,  iii,  632. 
Apantesis. 

decorata  Saunders. 

1863  — Saund.,  Proc.  ent.  soc.  Phil.,  ii,  60 
Arctia. 

colorata  Walker. 

1864 — Walk.,   Cat.  Brit,  mus.,    xxxi,  301. 
Aloa, 

In   tabular    form,  the  specific   differences 
appear  thus : — 

A.  Costal  edge  of  primaries  black. 

a.  Secondaries  ocher  yellow,  rarely  tinged 
with  pink;  dorsal  abdominal  black  band 
tapering  posteriorly.  .         .         nais, 

B.  Costal  edge  of  primaries  yellow,  except 
at  apex. 

a.  Expanse  34-38  mm.;  marks  of  primaries 
complete  or  nearly  so;  abdomen  rosy 
red,  the  black  dorsal  band  tapering  pos- 
teriori}'; secondaries  rosy  red  along  ab- 
dominal margin  in  $ ^  crimson  in  J  ,  the 
spots  rarely  confluent.         .       pkalerata. 

b.  Expanse  38-43  mm. ;  marks  more  or 
less  incomplete,  usually  markedly  so; 
abdomen  ocher  yellow,  the  dorsal  black 
band  widened  and  diffuse  posteriorly, 
often  covering  most  of  the  surface ;  sec- 
ondaries red  or  ocher  yellow  with  a 
marginal  band  of  confluent  black  spots 

vittata. 
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EARLY  STAGES  OF  TWO  JAMAICA  NYMPHALIDAE. 


BY  T.  D.  A.  COCKERBLL. 


Aganisthos  ORION.  Egg  laid  on  under 
side  of  leaf  of  trumpet  tree,  subglobose  {not 
barrel-shaped  or  conoid)  with  18  strong  ribs 
each  of  which  bears  a  row  of  minute  but  well 
developed  spines  which  are  more  or  less 
bulbous  at  tips;  color  of  shell  bluish  white. 

Young  larvae,  brought  by  Mrs.  Swainson 
March,  1892,  presumed  to  be  this  species. 
Length  about  6  mm.  Head  white  subtrans- 
lucent,  shiny.  Body  yellowish  white  (the 
eighth  segment  above  decidedly  yellow)  with 
very  long  hairs,  which  arise  from  prominent 
tubercles;  these  hairs  are  all  minutely  but 
distinctly  bristly  (or  barbed?),  the  bristles 
(barbs)  mostly  alternate  but  toward  tip  of 
hair  alternate;  about  eight  or  nine  hairs 
arise  from  each  tubercle,  the  central  one 
larger,  more  bristly  and  black.  The  thoracic 
legs  have  two  claws. 

Older  larva  from  Mrs.  Swainson,  Bath, 
Nov.  3.  About  49  mm.  long,  8  mm.  broad, 
cylindrical.  Head  heart-shaped,  broadly 
notched  above  pale  brownish  with  a  thick 
black  cross  in  middle  of  face  cutting  the 
ground  color  into  four  portions ;  cheeks  black 


with  numerous  short  rather  pale  spines,  and 
a  thick  black  projection,  2  mm.  long,  blunt 
and  shiny  on  each  side  of  the  crown,  each 
with  5  spinules.  Body  beneath  and  abdomi- 
nal legs  red-brown;  above  dark  red  brown, 
the  thoracic  legs,  thoracic  and  anal  plates 
black;  numerous  bright  apple  green  trans- 
verse bands  above,  four  to  each  of  the  middle 
segments  variously  broken  and  coalesced  on 
the  others;  they  alternate  with  equally  broad 
bands  of  the  ground  color  so  that  it  might 
equally  well  be  described  as  green  above 
transversely  banded  with  brown.  There  is  a 
narrow  mid-dorsal  green  band,  and  on  the 
middle  segments  two  green  spots  in  front  of 
each  spiracle;  also  a  minute  green  point  and 
a  black  patch  in  the  subdorsal  region.  The 
spines  branch  at  their  summits  and  are 
not  centrally  produced  beyond,  the  radiate 
branches  being  longer  than  the  spines.  The 
spines  are  pale  yellow  but  the  branches  of 
the  dorsal  spine  are  black.  The  following 
table,  in  which  the  arable  numerals  indicate 
the  number  of  branches  of  each  spine,  will 
show  their  general  disposition  :  — 


Body  Segments 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

Dorsal 

4 

4 

4 

4 

4 

4 

4 

4 

6 

Subdorsal 


Lateral 


224444  4434 

II         I 

I         I       2121212       12121112 


2  4-5 


Gynaecia  dirge.  Larva  about  30  mm. 
long.  Head  shiny  black,  with  five  or  six 
short  white  spines  on  each  side,  and  at  each 


upper  external  margin  a  long  slender 
spine,  broader  and  truncate  at  tip,  whitish 
with  brown   end   and    beset   with    scattered 
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short  spinules.  Bodjr  including  legs  velvety 
black,  but  there  is  a  pale  yellow  patch  on 
each  side  of  each  segment  except  the  2d, 
4th  and  last;  these  patches  are  situated 
near  the  anterior  border  of  the  segments  and 
are  largest  on  7th-ioth.  The  first  body  seg- 
segment  bears  dorsally  two  white  pointed 
spines  of  moderate  length;  the  other  seg- 
ments bear  spines  stellate  at  their  summits, 


though  the  spine  itself  !•  continued  beyond 
the  branching  to  as  to  look  like  an  upright 
ray,  being  but  little  larger  than  the  divergent 
spines ;  the  thicker  basal  part  of  the  spine 
is  again  a  little  longer  than  the  produced 
terminal  portion.  Their  disposition  is 
shown  in  the  following  table,  in  which  the 
figures  indicate  the  number  of  divergent 
lateral  radii :  — 


Body  Segments 


I     II     III     IV     V     VI     VII     VIII     IX     X     XI      XII 


Dorsal 


Subdorsal 


s-« 


4-S     5      5-^6^ 


65-3      4 


Lateral 


White 


Yellow. 


White. 


A  younger  larva  about  ai  mm.  long  is  like      head  are  altogether  blackish  and  all  the  bodjr 
the  adult,  except  that  the  long  spines  on  the      spines  are  yellow. 
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THE   PRIMITIVE  NUMBER  OF  MALPIGHIAN  VESSELS   IN 

INSECTS.—  II. 

BY   WILLIAM    MORTON    WHEELER,    PH.D.,    CHICAGO,    ILL. 


Apterygota.  In  searching  for  the 
ancestral  conditions  of  the  Malpighian 
vessels  it  is  natural  to  turn  first  to  this 
group.  The  few  data  are,  however, 
very  unsatisfactory  on  account  of  the 
wide  differences  between  the  statements 
of  authors.  As  an  example  we  may 
take  Lepisma.  According  to  Ram- 
dohr*  this  insect  has  two  Malpighian 
vessels ;  according  to  Treviranus,  f 
Rovelli,!  Gegenbaur§  and  v.  Siebold,  || 
four ;  according  to  Leuckart,^  six  ;  ac- 
cording to  Schindler,**  eight.  Fernald 
saystt  that  he  was  unable  to  ascertain 


*  Abhandlung  ueber  die  verdauungs  werkzeuge  der 
insecten.  Halle,  iSti. 

t  Vermichte  schriften  Bd.  ii  heft,  i,  p.  15.   Gottingen, 
1816. 

t  Alcune  richerche  sul  tubo  digerenle  degli  atteri, 
ortotteri  e  pseudo-neurotteri.  Como.,  1884. 

§  Grundriss,  etc.,  1S74,  p.  393. 

II  Anatomie  d.  wirbellosen,  p.  635. 

IT  Frey  u.  Leuckart,  Anatomie  u.  ph]rtiologie  d.  wir- 
bellosen, p.  I03. 

**  Beitrage  sur  kennlniss  der  Malpighi'schen  geiksse 
der  insecten.  Zeitschr.  f.  wiss.  sool.  Bd.  30,  1878,  p. 
60a. 

ft  The  relationships  of  arthropods.  Studies  biol.  lab. 
Johns  Hopkins  univ.  vol.  tv,  no.  7,  1890,  p.  464. 


the  number,  but  feels  certain  that  there 
are  at  least  four. 

In  Machilis  Grassi*  found  twelve 
Malpighian  vessels,  uniting  in  pairs  and 
hence  '*on  peut  les  considerer  com  me 
6tant  au  nombre  de  six."  But  Oude- 
manns,t  who  has  studied  the  anatomy 
of  Machilis  very  carefully,  finds  twenty 
vessels,  uniting  in  pairs  and  opening  by 
means  of  ten  apertures  at  the  junction 
of  the  mid  and  hind-guts. 

Campodea  has  about  i6  Malpighian 
vessels  according  to  Grassi.j  These 
organs  were  seen  by  Oudemanns§  but 
he  failed  to  ascertain  their  exact 
number. 

According  to  GrassiB  both  Nicoletia 
and  Lepismina  have  six  Malpighian 
vessels,  opening  separately  into  the  hind- 
gut. 


*  Les  anc^tres  des  myriapodes  et  des  insectes,  tome 
zi,  1889,  p.  310. 

t  Bijdrage  tot  de  kennis  der  Thysanura  en  Collem. 
bo) a,  Amsterdam,  1SS7,  p.  66. 

X  loco  eiiatOf  p.  310. 

§1.  c.  p.  67. 

111.  c.  p.  311. 
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Haliday,*  Meinertf  andGrassit  agree 
in  stating  that  Malpighian  vessels  are 
absent  in  lapyx. 

Opinions  are  divided  as  to  the  occur- 
rence of  Malpighian  vessels  in  the  Col- 
lembola.  Nicolet  §  thought  he  saw 
three  pairs  in  Podurids  and  figures 
them  in  Podura  similata,  Frey  and 
Leuckartll  and  v.  Sieholdf  also  men- 
tion six  as  the  number  in  Podurids. 
DeOlfers**  saw  only  four  in  the  Col- 
lembola. 

On  the  other  hand,  Laboulbenett  and 
Fernaldjl  find  no  trace  of  Malpighian 
vessels  in  Anurida  maritima.  Schin- 
dler§§  failed  to  find  them  in  Podura 
arborea^  and  Lubbock  ||||  had  no  better 
success  with  Orchesella  fastuosa  (a 
species  in  which  they  were  figured  by 
von  Olfers),  Tomocerus  plumbeus^ 
Smynthurus  and  other  species.  Tull- 
berg'sff  results  are  also  negative. 


*Jap7x,  a  new  grenus  of  insects  belonging  to  the 
stirps  Thysanura  in  the  order  of  Neuroptera.  Trans. 
Linn.  see.  vol.  xxiv,  1S64,  p.  444. 

t  On  the  Campodese,  a  family  of  Thysanura.  Ann. 
ma^.  nat.  hist.  vol.  xx  (3)  1S67,  p.  37a. 

\  I.  c.  p.  310. 

§  Rechcrches  pour  servir  &  i'histoire  des  Podurelles. 
Nouv.  m^in.  soc.  helvet.  d.  sci.  natur.  1841,  p.  47  (pi.  !▼, 
fijf.  a). 

II 1.  C.  p.  103. 

IT  1,  c.  p.  635. 

**  Annotationes  ad  anatoroiam  Podurarum.  Diss, 
inaug.     Berolini.,  1S63,  p.  16. 

ft  Recherches  sur  i'Anurida  maritima.  Ann.  soc. 
ent.  France.    4'  ser.  tome  iv,  1864,  p.  715. 

It  I.e.  p.  468. 

§$  1.  c.  p.  6oa. 

||||Monograph  of  the  CoUembola  and  Thysanura.  Ray 
soc.  London,  1873,  p.  75. 

ITITSveriges  Podurider.  Kongl.  svenska  vetensk.  akad. 
Handlngar.  bd.  10,  no.  10,  1873,  p.  33. 


The  majority  of  recent  writers^  among 
whom  Oudemanns  deserves  special 
mention,  are  of  the  opinion  that  the 
CoUembola  have  no  Malpighian  vessels. 

It  is  clear  that  no  phylogenetic  con- 
clusions of  any  value  can  be  drawn  from 
the  heterogeneous  observations  here 
given.  After  making  all  due  allowance 
for  errors  of  observation,  it  is  safe 
to  say  that  the  Malpighian  vessels 
of  the  Apterygota  are  in  a  state  of  what 
Baron  v.  Osten  Sacken  calls  ^^morpho- 
logical restlessness.'*  The  amplitude  of 
variation  within  the  group  is  very  greats 
extending  from  twenty  vessels  in  Machi- 
lis  to  none  in  Anurida  and  allied  forms. 
There  are  grounds  for  believing  that 
this  variation  is  not  a  precursor  of  ad- 
vancing development,  but  rather  an  ex- 
pression of  degeneration.  Other  organs 
— such  as  the  eyes,  tracheae,  sexual 
organs — show  a  similar  great  range  of 
structural  variation  and  stamp  the  Ap- 
terygota as  a  group  which  has  well  nigh 
run  its  course  in  Hexapod  evolution. 

Dermaptkra.  In  Forficula  auricu- 
laria  according  to  Ramdohr,*  there  are 
twenty  Malpighian  vessels,  inserted  in 
clusters  of  ?i\^  on  four  protuberances  of 
the  chylific  gut.  In  the  same  species 
Schindlerf  found  the  number  of  vessels 
to  be  greater  than  30,  and  their  inser- 
tions, if  I  understand  him  correctly,  to 
encircle  the  gut  regularly. 


♦  1.  c.  p.  76. 
1 1,  c.  p.  604. 
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(^Continued from  page  476.) 

• 

yond  this  near  the  apex  on  the  costa  are 
some  obscure  darker  markings,  and  near  the 
outer  angle  is  a  small  oval  patch  of  raised 
dark  brown  scales.  The  secondaries  are  uni- 
formly pale  fuscous,  slightly  darker  on  the 
outer  margins.  Under  side  :  The  wings  are 
pale  grayish  white  with  an  obscure  lunate 
discal  mark  at  the  end  of  the  cell  of  the  prim- 
aries, and  a  similar,  but  more  conspicuous 
mark,  at  the  end  of  the  cell  of  the  secon- 
daries. These  marks  in  both  wings  are  fol- 
lowed by  incomplete  and  obscure  transverse 
limbal  and  transverse  marginal  lines.  The 
fringes  of  the  primaries  on  the  under  side 
are  checked  with  dark  brown,  or  blackish, 
as  on  the  upper  side.  The  fringes  of  the 
secondaries  above  and  below  are  very  faintly 
checked  in  the  same  way. 

$ .  What  I  take  to  be  the  female  of  this 
species  resembles  the  male  just  described  in 
all  respects,  save  that  it  is  larger  and  the 
general  coloration  is  more  uniformly  olive- 
brown  with  the  markings  dark  brown  and 
somewhat  more  diffuse.  The  antennae,  of 
course,  are  less  strongly  pectinated  in  this 
sex.     Expanse  ^,  30  mm. ;   JiSS'""'- 


143.  S".  chlot^  sp.  nov.  $.  Front  pale 
brown ;  collar,  tegulae  and  upper  side  of 
thorax  dark  green;  upper  side  of  abdomen 
and  lower  side  of  thorax  and  abdomen  to- 
gether with  the  legs  pale  ruddy,  with  the 
outer  edges  of  the  tibiae  covered  with 
pale  green  scales.  Upper  side :  The  prim- 
aries are  bright  pea-green,  shading  into 
greenish-white  on  the  outer  margin  and  trav- 
ersed by  obscure  transverse  basal,  geminate 
transverse  median,  and  geminate  transverse 
limbal  lines.  There  is  an  obscure  dark 
green  dot  at  the  end  of  the  cell,  and  some 
blackish  markings  on  the  costa  and  the 
outer  margin  near  the  apex.  The  fringes 
are  uniformly  pale  whitish.  The  secon- 
daries are  pale  ruddy-brown  with  the  basal 
half  darker  brown,  a«id  on  the  costa  tinged 


with  pale  green,  striped  near  the  outer  angle 
by  three  or  four  lines  of  dark  green.  On 
the  under  side,  both  wings  are  very  pale  and 
creamy  tinged  with  ruddy,  the  inner  two- 
thirds  of  the  costa  and  the  cell  being  clouded, 
with  dark  purplish-brown.   Expanse,  33  mm. 

144.  5.  falsa,  sp.  nov.  ^.  Front, 
thorax,  and  abdomen  brown;  legs  concol- 
orous.  Primaries  dark  brown  with  a  multi- 
tude of  irregular  and  vaguely  defined 
transverse  lines  and  markings  of  obscure 
gray,  defined  inwardly  and  outwardly  by 
very  narrow  lines  of  dark  brown  raised 
scales.  The  fringes  are  pale  regularly 
checked  with  dark  brown  on  the  interspaces. 
The  secondaries  are  uniformly  ruddy-brown 
with  the  costa  near  the  outer  angle  barred 
with  darker  brown.  On  the  under  side,  the 
wings  are  dark  brown  with  the  marginal 
area  of  both  wings  uniformly  margined  with 
paler  brown.  On  the  secondaries  there  is 
an  obscure  discal  mark  at  the  end  of  the  cell, 
followed  by  a  slightly  paler  transverse 
median   fascia.      Expanse,  35  mm. 

145-   S.  proptngita,  sp.  nov.     J.     Allied  to 
^.  ditioidesy  from  which  it  differs  in  having 
the    fore  wings   relatively  shorter,  broader, 
and  more  rounded  at  the  apex.     The  ground 
color  of  the  primaries  is  greenish  with  gemi- 
nate basal,  sub-basal,  and  transverse  limbal 
lines  of  brown  with  a  pale  green  spot  on  the 
costa  about  the    middle  extending  over  the 
end  of  the  cell.    There  is  a  uniform  submar- 
ginal  series  of  dark  brown  lunulate  markings 
and  some  dark  brown  spots  between  this  and 
the  transverse  limbal  markings  near  the  outer 
angle.    The   secondaries  on  the  upper  side 
are  pale  brown  with  the  costa  stramineous, 
banded  near  the  outer  angle  with  three  incom- 
plete bands  of  dark  brown.    The  abdomen 
and  the  wings    on  the   lower  side  are  pale 
stramineous,  the  costa  and  outer  area  of  the 
primaries  being  broadly  laved  with  fuscous. 
Expanse,  33  mm. 
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NoRRACA,  Moore. 

146.  N,  signi/era,  sp.  nov.  ^.  Front, 
collar,  and  anterior  edge  of  patagia  dark 
brown;  posterior  edge  of  patagia  light  rosy- 
brown  ;  upper  side  of  thorax  and  abdomen 
rosjr-fawn  ;  lower  side  of  the  abdomen  and  of 
the  legs  similarljr  colored.  Upper  side  :  the 
primaries  are  pale  rosy-brown,  darkest  on  the 
costa  and  at  the  apex.  On  the  middle  and  at 
the  end  of  the  cell,  are  two  obscure  subquad- 
rate  spots  of  darker  brown  margined  exter- 
nally and  internally  by  very  fine  parallel 
lines.  Below  the  spot  in  the  middle  of  the 
cell,  there  is  a  dark  blackish  subquadrate  spot. 
There  is  a  regular  series  of  fine  submarginal 
lines  on  the  interspaces  arranged  in  echelon 
from  the  apex  to  the  outer  angle.  The  sec- 
ondaries are  whitish  slightly  tinged  with  pale 
pinkish.  Under  side :  both  primaries  and 
secondaries  are  uniformly  pinkish-white. 
Expanse,  38  mm. 

147.  N,  brevipenniss  sp.  nov.  $ .  Wings 
relatively  short  and  broad  ;  front  dark  brown  ; 
occiput  yellowish  ;  patagia  and  upper  side  of 
thorax  dark  brown ;  upper  side  of  abdomen 
lighter  brown;  under  side  of  thorax  and  ab- 
domen and  legs  pale  brown.  Upper  side: 
Primaries  dark  brown  with  the  base  and  a 
broad  subtriangular  patch  above  the  outer 
angle  on  the  margin  pale  yellowish.  The 
pale  area  at  the  base  is  marked  by  two  narrow 
dark  brown  lines  forming  a  figure  eight,  the 
upper  circle  in  which  anastomoses  with  a 
narrow  dark  line  situated  on  the  median  ner- 
vule.  In  the  middle  of  the  cell  and  near  the 
end  are  obscure  darker  quadrate  spots  sepa- 
rated from  each  other  by  a  pale  spot.  There 
is  a  series  of  submarginal  dark  lines  on  the 
interspaces  parallel  to  the  outer  margin.  The 
fringes,  which  are  narrow,  are  dark  brown. 
The  secondaries,  which  are  uniformly  very 
pale  brown,  have  the  fringes  narrowly  dark 
brown.  The  wings  on  the  under  side  are 
uniformly  pale  rosy-brown,  the  fringes  being 
as  on  the  upper  side.  Expanse,  28  mm. 
Habitat,  Benita. 


14S.  N.lintatQy  sp.  nov.      <f.     Front  and 
collar  dark  brown;    patagia,    upper  tide  of 
thorax  and  abdomen  somewhat  paler;  under 
side  of  thorax  and  abdomen   and  legs  pale 
reddish-brown.     The  upper  tide  of  the  prim- 
aries  ip   pale  brown,   the  same  color  as  the 
thorax,  heavily  clouded  with  blackish-brown 
on  the  inner  margin  neai*  the   outer  angle. 
There  are  some  obscure  annular  markings  on 
the  cell,  a  distinct   annulus   below  the   cell 
near  the  origin  of  the  first  median  nervule,  a 
blackish  V-shaped  dash  about  the  middle  of 
the  inner  margin  with  the  vertex  pointing 
toward  the    cell,   and    two    straight   narrow 
transverse  black  lines  parallel  to  each   other 
running  from  before  the  apex  to  the  inner 
margin  before  the  outer  angle.     The  inner- 
most of  these  lines  is  the  heavier.     There  is 
a  subtriangular  series  of  fine  curved  lines  on 
the  interspaces.    The  fringes  are  dark  brown. 
The  secondaries  on  the  upper  side  are  uni- 
formly paie  fuscous.     On  the  under  side  the 
primaries  and  the  secondaries  are  uniformly 
pale  brown,  and  both  are  crossed  bjr  a  some- 
what broad  diffuse  transverse  median   line. 
Expanse,  32  mm. 

149.  N.  a rctipennis,^^.  nov.  f.  Front, 
collar  and  upper  side  of  thorax  dark  maroon; 
the  upper  side  of  the  abdomen  dark  fuscous; 
the  under  side  of  the  thorax  and  abdomen 
together  with  the  legs  pale  rosy-brown.  The 
upper  side  of  the  primaries  is  rich  maroon 
with  two  obscure  annular  markings,  one  on 
the  middle  of  the  cell,  and  the  other  at  the 
end,  and  a  submarginal  series  of  darker  spots 
on  the  interspaces.  The  secondaries  are 
uniformly  dark  fuscous.  Both  wings  on  the 
under  side  are  pale  reddish-brown  and  both 
have  very  obscure  suggestions  of  diffuse 
transverse  median  lines.  Expanse,  30  mm. 
Habitat  Benita. 

TuRNACA,  Walk. 

150.  T,  grisea,  sp.  nov.  g.  Tips  of 
palpi  whitish;  the  front,  collar,  and  upper 
side  of  thorax  and  abdomen  gray ;  lower  side 
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of  the  thorax,  abdomen,  and  legs  white.  The 
primaries  on  the  upper  side  are  uniformly 
gray,  irrorated  with  minute  darker  scales  and 
marked  by  a  submarginal  series  of  minute 
white  spots  punctuated  inwardly  with  minute 
blackish  spots.  The  secondaries  are  gray, 
slightly  paler  than  the  primaries.  The  under 
side  of  the  primaries  is  clouded  with  fuscous 
except  on  the  costa  and  outer  margins.  The 
under  side  of  the  secondaries  is  white. 

?.  The  female  has  the  antennae  much 
less  strongly  pectinated  than  the  male,  and 
the  primaries  are  produced  somewhat  acutely 
at  the  apex.  Expanse,  <J ,  35  to  37  mm. ;  J  , 
50  mm. 

151.  T.  ignobilis,  sp.  nov.  $.  Front, 
collar,  and  upper  side  of  thorax  obscure  gray- 
ish ;  upper  side  of  abdomen  and  lower  side 
of  thorax  and  abdomen  whitish.  The  upper 
side  of  the  primaries  is  whitish  with  an 
obscure  transverse  basal  and  median  zigzag 
line.  There  is  a  submarginal  series  of  small 
black  dots  on  the  interspaces.  The  second- 
aries on  the  upper  side  and  the  primaries  and 
the  secondaries  on  the  under  side  are  uni- 
formly white,  shining.     Expanse,  38  mm. 

Ramesa,  Walk. 

152.  /?.  (^)  minuta,  sp.  nov.  <f.  The 
head,  and  thorax  grayish;  the  upper  side  of 
the  abdomen  paler  gray ;  the  under  side  of  the 
thorax  and  the  legs  dark  gray;  the  under 
side  of  the  abdomen  whitish.  The  primaries 
are  grayish-white  with  a  number  of  minute 
linear  dashes  on  the  outer  half  of  the  wing 
and  crossed  from  the  base  to  the  middle  of  the 
outer  margin  by  a  dark  blackish  ray.  The 
secondaries  on  the  upper  side  are  pale  testa- 
ceous. On  the  under  side  both  wings  are 
uniformly  testaceous.     Expanse,  28  mm. 

ScALMiCAUDA*,  gen.  nov. 

Palpi  small,  compressed,  heavily  scaled, 
last  joint  obsolescent.  Antennae  heavily 
pectinated  for  one  half  the  distance  from  the 

*Scalmus  =  an  oar;  cauda  ^  a  tail. 


base ;  the  culmen  simple  beyond  the  middle* 
The  abdomen  projects  for  one-third  of  its 
length  beyond  the  hind  margins  of  the 
wings,  and  is  provided  with  a  long  conspicu- 
ous brush  of  anal  hairs  as  in  the  genus 
Ichthyura.  The  primaries  are  elongated, 
with  the  costa  straight,  slightly  rounded  at 
the  apex,  the  outer  margin  straight,  the 
inner  margin  curved,  with  the  outer  angle 
excised.  The  secondaries  are  subpyriform. 
In  the  primaries  vein  6  is  given  off  beyond 
the  cell ;  veins  8  and  9  anastomose  to  near 
the  apex.  In  the  hind  wings  veins  7  and  8 
are  stalked,  vein  9  runs  along  the  upper  edge 
of  the  cell.    Type  5.  benga,  Holl. 

153-  »5.  henga^  sp.  nov.  $.  Front  and 
collar  dark  brown ;  patagia  and  upper  side 
of  thorax  and  abdomen  dark  gray;  legs 
brown ;  under  side  of  abdomen  grayish- 
brown.  Primaries  grayish-brown  traversed 
by  a  pale  line  running  from  the  apex  diagon- 
ally to  the  middle  of  the  inner  margin,  and 
defined  inwardly  by  dark  brown.  The  area 
within  this  line  is  dark  brown  contrasting 
with  the  lighter  area  beyond  it  toward  the 
margin.  There  is  a  very  fine  pale  curved 
sub-basal  line  succeeded  by  an  annulus  on 
the  middle  and  also  at  the  end  of  the  cell,  a 
similar  annulus  below  the  cell  at  the  origin 
of  the  median  nervule.  There  are  some  zig- 
zag narrow  submarginal  markings  shaded 
inwardly  by  rusty  sagittate  spots.  The  sec- 
ondaries on  the  upper  side  are  fuscous.  On 
the  under  side  both  wings  are  pale  wood- 
brown  with  the  basal  area  of  the  primaries 
clouded  with  fuscous.    Expanse,  36  to  40  mm. 

Macron  AD  AT  A,  Moeschl. 

154.  A/,  hrunneidona^  sp.  nov.  $,  Al- 
lied to  M.  collar  is  ^  Moeschl.,  from  which  it 
differs  in  lacking  the  dark  spot  at  the  end  of 
the  cell  of  the  primaries,  and  having  the 
middle  of  the  abdomen  on  the  upper  side 
marked  by  a  broad  brown  longitudinal  band. 
The  secondaries  furthermore  are  heavily 
clouded  with  dark  brown  at  the  base.     The 
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transverse  lines  on  the  primaries  are  ar- 
ranged as  in  M.  collaris.  Expanse,  60  mm. 
I  have  two  specimens  which  agree  thor- 
oughly and  differ  in  the  respects  mentioned 
from  the  insect  described  and  figured  by 
Moeschler.  This  maj  be  merely  a  varietal 
form  of  his  species. 

Stauropus,  Germ. 

155*  *^*  squamipenniSf  sp.  nov.  $. 
Antennae  heavily  pectinated,  except  at  the 
tip  of  the  culmen.  Front  and  collar  very 
dark  brown  ;  upper  side  of  thorax  and  abdo- 
men dark  brown ;  lower  side  of  body  and 
legs  paler  brown.  Primaries  dark  brown 
with  a  broad  sooty  shade  crossing  the  wings 
beyond  the  base.  A  narrow  pale  line  runs 
from  the  costa  before  the  apex  to  the  middle 
of  the  outer  margin.  The  wing  is  orna- 
mented by  numerous  patches  of  raised 
velvety  scales  of  dark  brown,  margined 
inwardly  and  outwardly  with  pale  ferrugin- 
ous. The  fringes  are  dark  brown  interrupted 
with  minute  white  tufts  at  the  ends  of  the 
nervules.  The  secondaries  are  brown  with 
the  costal  area  marked  by  three  heavy  trans- 
verse bands  of  very  dark  brown.  The  under 
side  of  the  primaries  and  secondaries  are 
pale  wood-brown  with  obscure  and  diffuse 
transverse  median  bands  of  paler  brown. 
Expanse  38  mm. 

LASIOCAMPIDAE. 

Stibolepis,  Butl. 

156.  5.  subiridescenSy  sp.  nov.  J- 
Front  dark  brown ;  collar  and  pectus  pale 
creamy;  upper  side  of  thorax  and  abdomen 
pale  fulvous ;  under  side  of  body  creamy ;  legs 
creamy  with  the  anterior  pair  margined  inter- 
nally with  dark  brown.  Primaries  on  the 
upper  side  pale  fulvous  crossed  by  waved 
transverse  basal,  transverse  median,  trans- 
verse limbal,  and  submarginal  lines,  which 
are  produced  upon  the  secondaries.  The  trans- 
verse  limbal   line  is   accentuated  externally 


on  both  wings  by  a  series  of  small  elongated 
whitish  spots,  the  most  conspicuous  being 
the  one  nearest  the  apex,  and  those  nearer 
the  inner  margins  of  the  win^.  The  under 
side  of  the  wings  is  uniformly  very  pale 
yellowish-brown,  lightest  at  the  base.  The 
wings  are  semi-diaphanous. 

$ .  The  female  is  much  larger  than  the 
male.  The  wings  are  darker  reddish  and  the 
median  surface  on  the  under  side,  which  is 
not  nearly  as  heavily  clothed  with  hair  as  in 
the  male,  is  most  beautifully  iridescent. 
changing  in  different  lights  from  pale  green 
of  brilliant  purple.  Expanse,  S  .  34  mm. ;  J , 
54  "im. 

EsTiGBNA,  Moore. 

157.  E,  A/ricana,  sp.  nov.  ^.  Palpi 
dark  brown ;  front  and  upper  side  of  body  pale 
fawn ;  lower  side  of  abdomen  darker  brown  ; 
the  legs  pale  fawn.  The  primaries  fawn  with 
some  paler  markings  near  the  base  and  about 
the  middle  of  the  wing  beyond  the  cell.  The 
end  of  the  cell  is  marked  by  a  minute  discal 
dot.  The  secondaries  are  pale  fawn  on  the 
inner  margin  with  the  costa  and  the  outer 
margin  as  far  as  the  middle  darker  brown. 
There  are  three  hyaline  spots,  one  at  the  end 
of  the  cell,  and  two  just  beyond  it  at  the  origin 
of  vein  7.  Immediately  above  these  spots 
toward  the  costa  are  four  pale  yellowish  spots 
with  dark  brown  nuclei.  The  under  side  of 
both  wings  is  marked  very  much  as  the  upper 
side.     Expanse,  58  mm. 

HvPOTRABALA,  gen.  nov. 

9.  Palpi  minute,  last  joint  exceedingly 
8mall.  Antennae  relatively  small  with 
minute  setae.  Legs  short,  hairy.  Body 
stout.  Primaries  produced  at  apex,  the  costa 
strongly  curved  beyond  the  middle;  outer 
margin  slightly  crenulate,  inner  margin 
curved  ;  veins  6  and  7  stalked  ;  vein  8  spring- 
ing from  upper  angle  of  cell.  Secondaries 
suboval,  somewhat  elongated,  with  the  outer 
margin    slightly    crenulate;   veins  5    and  6 
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Onjuneii,  iSga,  h small bucf-like  gall  wai 
found  on  Bigelovia  gravtoUns.  It  wa*  quite 
abundnni  a  few  milei  to  Che  east  of  Gallo 
Spring.  N.  Mex.  There  were  also  found  next 
day,  June  12,  west  of  Apache  Spring. 

Ga//.— Length,  s  to  84  mm. ;  greatest  basal 
width,  4  to  7  mm.  Small,  bud-like,  borne  on 
tides  of  stems,  to  which  the  gall  is  attached 
by  a  very  constricted  base  almost  without 
length;  formed  of  loosely  overlapping  stip- 
ules much  like  the  cabbnge  gnll  on  willow 
but  not  conical  or  compact.  Greenish  in 
color,  or  slightly  yellowish,  scantily  covered 
with  a  fine  white  wQolly  pubescence.  Stip- 
ules forming  the  gall  r.ither  broad  at  base, 
pointed  at  end  or  sometimes  rounded,  from 
12  to  20  in  number,  but  not  more  than  8  or  10 
showing  on  the  outside,  the  tips  of  the  rest 
joined  and  forming  the  terminal  central  tip  of 
the  gall.  Inside  the  innermost  of  these,  in  a 
little  slightly  hardened  cell,  a  single  larva  or 
pupa  is  found.  Stipules  with  the  woolly 
pubescence  on  the  outer  convex  surface  and 
on  the  edges,  nearly  or  quite  bare  on  the 
inner  concave  surface.  The  central  pupal 
cell  is  thinly  lined  with  the  white  woolly 
pubescence,  and  is  about  3  mm.  long,  by  \\ 
mm.  wide. 

Described  from  8  or  9  galls.  This  species, 
which  is  with  hardly  a  doubt  new,  maybe 
called  Cecidomyia  bigtloviat-brassicoidtf. 

Mr.  T.  D.  A.  Cockerell  records,  on  page 
to6  of  vol.  vi,  West  American  Sci.,  the  breed- 
ing of  a  eecidomyian  from  the  galls  of  the 
trvpetid  Buroita  bigtlovia*.  If  bred  from  the 
Irypetid  galls,  it  can  hardly  be  the  same  as  this 
species.  He  proposes  the  name  C-  bigtlovi'ae 
for  it,  but  without  description  of  either  gall  or 

Thb  click  of  Agbronia. —  In  a  paper 
on  Etridulation   in  certain  Lepidoptera  pub- 


lished hy  the  ZooJogical  lociety  of  London 
Mr.  G.  F.  Hampton  gives  the  first  reasonable 
explanation  of  the  clicking  sound  produced 
b;  Ageronia.  He  says:  "  On  detaching  and 
clearing  a  fore  wing  of  Ageronia  arethusa.  I 
found  there  was  a  small  pyriform  membran- 
ous lac  attached  to  the  base  of  the  innermar- 
gin  of  the  fore  wing,  open  anteriorly,  and 
with  a  pair  of  curved  chitinous  hooks  with 
spalulate  extremities  lying  freely  in  front  of 
it.     It  was  obvious  that  this  could  not  come 


into  contact  with  any  of  the  nervures  of  the 
hind  wing,  and  that  no  structure  attached  to 
the  hind  wing  could  act  on  ilj  and  as  there 
seemed  to  be  a  projection  on  the  thorax  in 
the  immediate  neighborhood.  I  cleared  and 
denuded  of  scales  a  half  insect  with  the  wing* 
still  attached  to  the  thorax,  and  could  then 
see  under  a  low  power  of  the  microscope  that 
there  was  a  pair  of  strong  chitinous  hooka 
attached  to  the  thor«x  and  that  when  the  fore 
wing  was  moved  up  and  down  the  spatulate 
ends  of  the  chitinous  hooks  attached  to  the 
wing  played  against  these,  being  releaaed 
when  the  wing  reached  a  certaiti  angle,  and 
1  suggeat  that  this  is  the  cause  of  the  clicking 
lound,  the  hooks  acting  as  a  tuning  fork 
and  the  membranous  sac  as  a  sounding 
board."  We  owe  to  the  favor  of  the  Zoolog. 
ical  society  the  opportunity  to  reproduce 
here  his  cut  illustrative  of  the  mechanltm 
involved. 

Early  apfbaramce  of  Amosia  flbxip- 
FUB, — On  two  very  warm  days  in  the  earljf 
part  of  Maj,  May  11  and  13,  Mr.  S-  W.  Deft. 
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ton  saw  close  at  hand  a  faded  but  otherwise 
perfect  female  of  Anosia  pUxipfus  in  the 
garden  of  Mr.  William  Brewster  of  Cam- 
bridge, Mass.  It  remained  for  some  time 
about  the  garden  apparently  searching  for 
the  food  plant.  This  must  have  been  a 
hibernator  and  it  would  seem  scarcely  possi- 
ble that  it  could  already  have  flown  from  so 
great  a  distance  as  the  extreme  southern 
states,  but  must  have  passed  the  winter  in 
some  locality  somewhat  further  north.  It 
will  be  recollected  moreover  that  our  last 
winter  was  unusually  severe.  ^.  H.  S, 

Atropharista  jurinoides.  —  Professor 
Townsend  mistakes  my  note  in  Psyche.  I  did 
not  mean  to  criticize  him  for  making  a 
synonym  —  my  own  house  is  too  vitreous  to 
warrant  the  free  use  of  such  missiles.  But  he 
should  not  be  so  reluctant  to  admit  in  type 
what  he  does  in  litttris^  that  he  had  overlooked 
Melanophrys.  I  was  in  error  in  regard  to  the 
types :  Mr.  Aldrich  tells  me  that  the  spe- 
cimens in  his  collection  which  I  examined 
were  ones  that  he  had  compared  with  the 
types.  All  that  I  intended  in  the  article  re- 
ferred to  was  a  protest  against  the  indis- 
criminate use  of  some  of  the  characters  upon 
which  have  been  founded  the  hosts  of  new 
prenera  in  this  family  within  the  past  three  or 
four  years.  5.   W.   Will  tit  on. 

Lawrence,  Kansas,  May  5,  1893 • 

Note  on  Dr.  Williston's  Criticisms. — 
In  his  article  in  the  March,  1893,  number 
of  Psyche,  Professor  Williston  does  me  an 
injustice.  My  recent  table  of  tachinidae 
contains  all  the  genera  in  Brauer  and  von 
Bergenstamm's  part  i,  which  are  referred  by 
these  authors  to  North  America  except  several 
which  are  neither  figured  fior  recognizably 
described,  or  else  are  insufficiently  separated 
from  the  older  genera.  None  of  those  in  part 
ii  are  included,  for  the  reason  that  not  a 
single  one  of  them  is  figured,  and  most  of 
them  are  extremely  difficult  to  recognize, 
even  with  that  patient  study  and  ample  mate- 
rial commended   by  Professor  Williston.     I 


do  not  believe  that,  in  the  unbiased  entomo- 
logical mind,  genera  erected  in  auch  faahion 
can  stand.    As  to  the  figures  that  are  pub- 
lished, and  those   in  part   i  only,    they   are 
with  almost  no  exception  heads  alone,  excel- 
lent certainly,  but  usually  there  is  no  clew  in 
the  text  to  the  venation.    I  contend  that  no 
amount  of  patient  study  and  ample  material 
is  going  to  solve  such  problems  satisfaciorily. 
I  do  not  accept  Professor  Williston's  proposi- 
tion that  **figures  are  usually  more  valuable 
in  this  family  than  extended  descriptions.*' 
The  best  of  figures  are  always  more  or  less 
misleading,    and    cannot    be     unflinchingly 
relied   upon.      Pull   and  complete    descrip- 
tions,  conscientiously   made,   are    of    more 
value  than  any  number  of  figures,  since  they 
contain  information  in  such  a  form    that  it 
cannot  be  perverted  or  misinterpreted,  either 
in  the  process  of  publication  or  afterwards. 
As  to  ^^multiplication  of  genera,"  this  is  the 
chief  fault  of  the  authors  upheld,  their  next 
fault  being  the  insufficient  characterization 
of  those  multiplied.     It  is  with  the  greatest 
reluctance  that  I  have  again  referred  to  the 
work  of  these  authors,  in  this  particular.     I 
do  not  "sweepingly  condemn"  this  work.     I 
have  great  faith  in  the  validity  of  most  of 
the  characters  employed  by  them,  though  I 
would  not  attach  the  same  importance  to  all. 
Their  figures   are  unexcelled  if  equalled,  so 
far  as  they  go.     Their  descriptions,  not  their 
system,  are  splendid^  so  far  as  they  go! 

C  H.  Tyler  Townsend. 
Mar.  12,  1893. 

ExTOMOLOGiCAL  NOTES. —  A  notable  con- 
tribution to  insect  embryology  by  W.  M. 
Wheeler  appears  in  the  last  number  of  the 
Journal  of  morphology.  The  original  por- 
tions of  it  relate  chiefly  to  Orthoptera  and 
indeed  to  Locustidae,  but  the  author  has  in- 
vestigated many  other  types  including  in  all 
some  thirty  species.  Sixty-one  figures  on  the 
plates  represent  Xiphidium,  Stagmomantis 
and  Gryllus.  Seventeen  figures  in  the  text 
are  mostly  diagrammatic. 
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Brunner  von  Wattenwyl  has  improved  the 
opportunity  offered  by  the  study  of  the  large 
series  of  Orthoptera  collected  by  Fea  in  Bur- 
mah,  to  attempt  a  general  revision  of  the 
system  of  Orthoptera  by  the  introduction  of 
tables  for  the  determination  of  all  the  known 
genera  (occasionally  groups  of  genera)  in 
the  order,  excepting  only  such  as  have  been 
recently  so  treated  elsewhere,  when  due 
reference  is  made.  It  will  be  found  exceed- 
ingly useful  for  systematists,  for  no  such 
general  work  has  appeared  since  the  time  of 
Burmeister  and  Serville.  A  considerable 
number  of  new  genera  are  thus  introduced, 
and  among  them  not  a  few  of  North 
American  forms  based  sometimes  on  des- 
cribed, occasionally  on  undescribed  species. 
The  addition  of  at  least  a  brief  diagnosis  of 
such  species  would  have  been  acceptable. 
The  work  forms  the  first  part  of  v.  33  of  the 
Annali  del  museo  civico  di  Genova. 

L.  Bruner  prints  a  list  of  Nebraska 
Orthoptera  reaching  the  astonishing  number 
of  268  distinct  kinds,  n  testimony  to  the 
activity  and  zeal  of  the  author  as  well  as  to 
the  extreme  fruitfulness  of  his  field.  Brief 
notes  of  habitat  and  abundance  accompany 
each  entry  (Publ.  Nebr.  acad.  sc,  3). 

C.  H.  Tyler  Townsend  has  left  his  posi- 
tion as  entomologist  in  the  experiment 
station  at  Las  Cruces,  New  Mexico,  to  accept 
the  curatorship  of  the  museum  in  the  Insti- 
tute of  Jamaica  at  Kingston,  NV.  I.,  formerly 
occupied  by  Mr.  Theodore  D.  A,  Cockerell, 
who,  curiously  enough,  moves  to  Las  Cruces 
to  take  Mr.  Townsend*s  place. 

The  Brussels  Museum  has  begun  the  pub" 
lication  of  a  general  catalogue  of  Hemiptera 
by  Lethierry  and  Severin  on  the  plan  of 
Gemminger  and  Harold's  catalogue  of 
Coleoptera.  The  first  volume  embracing 
the  Pentatomidae  is  promised  at  an  early  day. 
The  whole  work  will  probably  occupy  nine 
volumes  and  require  five  or  six  years  for  its 
publication.  Its  price  will  be  about  one  cent 
a  page. 

Two   new  books  on   butterflies,  by  S.  H. 
Scudder,  have  just  been  published  by  Henry 


Holt  &  Co.,  of  New  York.  One  is  a  guide 
to  our  common  butterflies  and  describes 
eighty-four  species  including  (with  only  half 
a  dozen  exceptions)  the  caterpillar  and 
chrysalis  as  well  as  the  butterfly  of  each, 
besides  tables  to  determine  them  in  every 
stage.  Brief  biographies  of  each  species  are 
given  and  at  the  beginning  there  is  a  general 
introduction  to  the  study  of  butterflies.  The 
other  is  a  very  full  account  of  the  life  of 
a  butterfly  for  general  readers,  our  milk-weed 
butterfly  being  the  central  figure. 
•  The  Western  university  of  Pennsylvania 
has  just  conferred  the  degree  of  D.  Sc.  on 
Frederick  Moore  and  of  Ph.  D.  on  A.  G. 
Butler,  both  of  London,  in  recognition  of 
their  work  in  entomology. 

The  West  African  moths  figured  in  this 
number  illustrate  Dr.  W.J.  Holland's  article. 
They  are  as  follows:  Piatt  17.  Fig.  x. 
Ilema  gonophora;  2.  I.  albibasalis,  $  ;  3.  I. 
miserata;  4.  I.  circumdata;  5.  I.  albicosta; 
6.  I.  flava;  7.  I.  albospargata ;  8.  I.  apicata; 
9.  I.  diluta;  10.  I.  brunneicosta;  11.  I. 
pallida;  12.  I.  fusca;  13.  Argila  afiinis;  14. 
Nioda  nigristriata;  15.  Argila  basalis,  Wlk., 
?  ;  16.  Nioda  agrotoides ;  17.  N.  erubescens; 
18.  Somera  chloauchena;  19.  S.  chloana; 
20.  S.  desmotis;  21.  S.  chloromorpha; 
22.  S.  chloSropis;  23.  Desmeocraera 
hinnula;  34.  Somera  bitioides;  25. 
Olene  costiplaga;  26.  Olene  hyloica;  27. 
Notohyba  viridis ;  28.  N.  atrata ;  29.  Somera 
infima,  $\  30.  S.  infima,  9  ;  31.  S.  falsa; 
32.  Turnaca  grisca;  33.  gen.  (?)  sp.  (?)^ 
Plate  18.  Fig.  i.  Dasychira  apateloides;  2. 
D.  nubifera;  3.  Notohyba  nubifuga;  4.  N. 
delicata;  5.  Notopriota  ocellifera;  6. 
Notohyba  proletaria;  7.  Thamnocera 
albilinea;  8.  Hypotrabala  castanea;  9. 
Metanastria  porphyria;  10.  M.  spargata; 
II.  Stibolepis  subiridescens ;  12.  Lebedodes 
cossula;  13.  Dasychira  variegata;  14.  D. 
albosignata;  15.  Oecura  crucifera;  16. 
Cyrtogone  lichenodes;  17.  Estigena  Afri- 
cana ;  18.  Orgyopsis  tenuis ;  19.  Terphothriz 
lanaria ;  20.  Aroa  omissa. 

No.    14,  p.  476,  should  read  5.  ckMropis, 
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PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

10  March,  1893. —  The  177th  meeting  was 
held  at  156  Brattle  St.  Mr.  S.  Henshaw  was 
chosen  chairman  and  Mr.  H.  G.  Dyar  secre- 
tary. 

Mr.  S.  H.  Scudder  directed  attention  to  a 
passage  in  his  Butterflies  of  the  Eastern  United 
States,  where  he  had  questioned  whether 
Tropaeolum  was  one  of  the  food  plants  of 
Pieris  rapae,  as  he  thought  there  might  be  a 
confusion  from  the  fact  that  the  caterpillar 
fed  upon  the  genus  Nasturtium  which  was 
the  common  name  of  Tropaeolum ;  but  he 


read   a   letter   from   Mr.    H.    B.   Fletcher  of 
England  who  assured  him  that  he  had  found 
the  eggs  and  caterpillars  on   two  species  of 
Tropaeolum,  one  of  thie  Geraniaceae. 

Mr.  Scudder  also  exhibited  numerous 
specimens  oi Sckistocerca  it'ferosaWalk.j  from 
the  Galapagos  Islands  and  showed  the  differ- 
ences between  the  races  inhabiting  three 
distinct  islands.  In  some  further  remarks 
upon  the  orthoptera  of  the  Galapagos,  he 
said  that  the  paucity  of  species  and  their 
character  in  no  way  supported  Baur*s  notion 
that  these  islands  formed  part  of  a  sunken 
continent,  but  decidedly  indicated  a  recent 
accidental  fauna. 


yUST  PUBLISHED. 

Scudder' s  Brief  Guide  to  the  Com- 
moner Butterflies. 

By  Samuel  H.  Scudder,  author  of  *' But- 
terflies of  the  Eastern  United  States  and 
Canada," etc.     xi  -f-  206  pp.     i2mo.  $1.25. 

An  introduction,  for  the  young  student,  to 
the  names  and  something  of  the  relationship 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 
flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
purpose  to  treat  them  as  ifthey  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 
ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  diff"erent  spe- 
cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life.  A  short  introduction  to 
the  study  of  butterflies  in  general  is  prefixed 
to  the  work,  and  is  followed  by  a  brief  account 
of  the  principal  literature  of  the  subject. 


Scudder' s  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samuel  H.  Scudder.     186  pp.     i6mo. 
$1.00. 

In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 
ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 
terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 
od has  a  certain  advantage  from  its  simplicity 
and  directness. 


HENRY  HOLT  &  CO., 

Publishers, 

NEW  YORK. 
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THE   PRIMITIVE  NUMBER  OF  MALPIGHIAN  VESSELS   IN 

INSECTS.—  III. 


BY   WILLIAM    MORTON   WHEELER,    PH.D.,    CHICAGO,   ILL. 


Orthoptera.  It  is  in  this  order 
that  we  first  meet  with  facts  having  a 
decided  bearing  on  the  question  under 
consideration.  I  have  no  data  on  the 
embryology  of  the  Phasmidae  and  Man- 
tidae.*  The  other  families  may  be  taken 
up  in  order. 

Blattidae.  In  the  embryo  Phyllo- 
dromia  germanica  I  find  four  Malpig- 
hian  vessels  which  arise  as  discrete 
outgrowths  of  the  hind-gut  in  the 
manner  so  often  described  for  other 
insects.  Somewhat  later  two  more 
vessels  are  added.  The  adult  Phyllo- 
dromia  and  Periplaneta  orientalis  have 
60-70  vessels  according  to  Schindlerf 
and  Miall  and  Denny. J  Hence  a  great 
increase  in  the  number  of  tubules  must 
lake  place  during  larval  life.  That  this 
is  the  case  was  shown  by  Schindler,§ 
who  found  only  16-18  vessels  in  a  larval 
Periplaneta  not  quite  10  mm.  long,  and 
only  eight  vessels  in  larvae  measuring 
4-5  mm.  Notwithstanding  this  increase 
in  the  number   of  vessels,  the  number 

*  Leon  Dufour.  Recherches  sur  lea  OrthopUres  etc., 
p.  35S,  claims  the  number  of  Malpighian  vessels  in  the 
adult  Mantis  to  be  **une  centaine  environ." 

1 1.  c.  p.  607. 

\  The  structure  and  life-history  of  the  cockroach  (Peri- 
planeta orientalis)  London,  iSS6,  p.  laS. 

$1.  c.  p.  607. 


(6)  persists  throughout  life,  since,  as 
Miall  and  Denny*  have  shown,  the 
vessels  of  the  adult  are  grouped  in  six 
clusters  at  the  anterior  end  of  the  strik- 
ingly hexagonal  rectum. 

LocusTiDAE.  In  the  embryo  Xiphi- 
dium  ensiferum  four  Malpighian 
vessels  arise  as  in  Blattids ;  to  these  a 
third  pair  is  soon  added.  In  the  adult, 
of  which  I  examined  four  specimens, 
the  vessels  are  inserted  in  six  clearly 
defined  clusters,  each  containing  about 
7  or  8  tubules.  Hence  there  can  be  no 
doubt  that  in  this  form  also  the  number 
of  vessels  increases  during  larval  life. 
This  increase  is  probably  effected  by  a 
budding  out  of  new  vessels  from  the 
proctodaeal  wall  at  the  bases  of  the  em- 
bryonic vessels.  A  large  adult  Orchel- 
imum  which  I  examined  showed  the 
same  arrangement  of  Malpighian  ves- 
sels as  Xiphidium. 

Other  writers  have  observed  the  clus- 
tered arrangement  of  the  excretory 
tubulesjin  the  Locustidae  but  they  fail 
to  find  six  clusters.  According  to  Leon 
Dufourt  the  10-12  vessels  of  Ephip- 
pigera  open  into  the  gut  on  five  sepa- 

•1.  c.  laj. 
1 1.  c.  p.  350. 
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rate  knob-like  projections.  According 
to  Schindler,*  Locusta  viridissitna  has 
more  than  icx>  vessels;  "sie  mtlnden 
zwar  bei  Z.  viridissima  einzeln  in  den 
anfangstheil  des  dQnndarms  ein,  haben 
«ich  aber  dabei— entsprechend  dem  fami- 
liencharakter — deutlich  in  4oder  5  ziem- 
lich  umschriebene  bttschel  g^uppiert." 
Schindlerf  also  studied  Decticus  verru- 
civorus.  **Die  absonderung  dieser 
organe  in  einzelne  (vier)  btlschel  istbei 
Decticus  weniger  auffallend,  als  bei 
Locusta."  I  venture  to  conclude  either 
that  Dufour  and  Schindler  have  over- 
looked one  or  two  of  the  clusters  of 
vessels  or,  what  is  more  probable,  that 
the  forms  which  they  studied  presented 
a  fusion  of  two  or  more  of  the  primitive 
clusters. 

Gryllidae.  The  Malpighian  vessels 
of  this  gioup  present  a  very  aberrant 
character ;  most,  if  not  all,  the  forms 
having  in  their  adult  condition  a  great 
number  of  tubules  opening  into  the 
rectum  by  means  of  a  single  long  duct. 
Schindler  J  estimates  the  number  of 
vessels  in  Acheta  campestris  at  about 
100. 

Rathke§  studied  the  embryonic  con- 
ditions in  Gryllotalpa  and  found  that 
the  embryo  leaves  the  ^^g  with  only 
four  vessels,  which,  even  at  this  time, 
are  connected  with  the  proctodaeum  by 
means  of  a  single  duct.  Soon  another 
pair  of  vessels  is  added,  so  that  we  really 
have    a   stage    with    six    vessels,   albeit 


•  I.  c.  619. 
t  1.  c.  p.  631. 
X  I.e.  p. 616. 

§  Zur    entwicklungsgeschichte    d.    maulwurfsgrille. 
MUller's  archiv.  1S44,  p.  37,  taf.  ii,  fig.  435. 


united  in  a  single  cluster.  More  vessels 
are  acquired  from  time  to  time  during 
larval  life,  till  the  imaginal  number  is 
completed. 

Oecanthus  niveus  apparently  pre- 
sents more  primitive  conditions.  Ayers.* 
who  studied  the  embryology  of  this 
insect,  makes  the  following  statement. 
"When  the  tube  (proctodaeum)  has 
elongated  so  that  its  enlarged  end  lies 
within  the  fourth  or  fifth  segment  of 
the  abdomen  (counting  from  behind 
forwards)  there  arises  near  the  free  end 
in  the  median  dorsal  line  a  small 
trilobed,  hollow  bud  of  the  ectodermic 
layer,  opening  into  the  lumen  of  the 
tube.  Each  lobe  grows  rapidly  into  a 
small  tubular  organ,  the  primitive  Mal- 
pighian vessel.  Each  of  these  bifurcates 
at  some  distance  from  the  proctodaeum, 
so  that  there  are  ultimately  six  of  the 
tubes."  This  account  certainly  tends 
to  show  that  in  some  Gryllids  3  and  2 
are  combined  in  the  primitive  number. 
The  common  duct  seen  in  Gryllotalpa 
and  Acheta  and  indicated  in  the  em- 
bryo Oecanthus  may,  I  believe,  be 
safely  regarded  as  a  secondary  develop- 
ment, since  it  occurs  in  no  other  group 
of  Orthoptera  and  but  ver}^  rarely 
appears  in  other  orders. 

AcRiDiiDAE.  The  numerous  Mal- 
pighian vessels  in  this  family  resemble 
those  of  the  Locustidae  but  are  not  ar- 
ranged in  clusters.  In  the  embryo 
j\Ielanoplus  femur-rubrum  I  find  only 
si.x  vessels,  originating  simultaneously 
in  three  pairs. 

*  On  the  Development  of  Oecanthus  niveus  and  its 
parasite  Teleas.  Mem.  Bost.  soc.  nat.  hist.  vol.  ili, 
iSS4,  p.  346. 
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NOTES  ON  GLUPHISIA  AND  OTHER  NOTODONTIDAE.— I. 


BY  A.  S.  PACKARD,  PROVIDENCE,  R.  I. 


This  paper  is  mainly  based  on  exam- 
inations of  the  types  of  the  late  Henry 
Edwards,  now  preserved  in  the  Amer- 
ican Museum  of  Natural  History ;  and 
for  facilities  and  courtesies  I  am  in- 
debted to  the  curator  of  entomology, 
Mr.  W.  Beutenmiiller. 

I  regard  Gluphisia  as  the  simplest 
and  most  primitive  genus  of  the  group ; 
its  larva  being  noctuiform  and  without 
any  projections.  The  larvae  are  often, 
perhaps  usually,  even,  without  any  red 
spots.  G,  trilineata  Pack,  is  the  typi- 
cal species. 

G.  RiDENDA  Edw.  is  Very  closely 
allied,  representing  G.  trilineata  in  Col- 
orado. The  Edwards'  collection  con- 
tains three  $ .  I  have  a  9  from  Col- 
orado which  I  compared  with  Mr. 
Edwards's  type  specimen  before  his 
death.  Its  venation  is  the  same  as  in 
G*  trilineata ;  its  body  and  wings  are 
paler  gray,  the  broad  median  band  on 
the  fore  wings  is  clearer,  and  pale 
tawny  yellowish.  It  is  not  improbable 
that  C  ridenda  will  ultimately  prove 
to  be  merely  a  climatic  variety  of  the 
eastern  trilineata. 

G.  RAPTA  Edw.  I  9,  Colorado,  \  re- 
gard as  a  variety  which  should  be 
united  with  G.  ridenda.  The  single 
(type)  specimen  is  a  9 »  without 
antennae  or  abdomen. 

It  is  of  the  same  size  and  with  the  same 
shape  of  wings  as  in  G.  ridenda.     Head  and 


prothorax  paler  than  in  G.  ridenda.  Fore 
wings  pale  gray,  as  pale  as  in  ridenda  and 
whiter  than  in  trilineata;  base  of  wings 
pale,  with  a  black  longitudinal  streak,  a  little 
oblique  on  the  costa,  and  behind  is  a  diffuse 
black  irregular  band;  the  inner  line  is  black, 
and  as  in  ridenda.  The  inner  black  line 
forming  the  inner  border  of  the  luteous  or 
tawny  yellowish  median  band  is  very  dis- 
tinct,   oblique,     not    bent    outward    as    in 

m 

ridenda.  The  band  is  much  narrower  than 
in  ridenda^  the  outer  and  inner  black  lines 
nearly  meeting  on  the  inner  edge  of  the 
wing.  The  outer  line  is  not  so  much  bent 
on  the  costa.  No  middle  line  present.  The 
space  beyond  the  narrow  pale  line  just  beyond 
the  outer  line  is  dushy^  much  as  in  trilineata^ 
where  it  is  pale  in  ridenda.  Submarginal 
scalloped  line  not  so  near  the  edge  of  the 
wing  as  in  ridenda.  Fringe  checkered  as  in 
ridenda  and  trilineata.  The  hind  wings  are 
as  in  ridenda^  with  no  transverse  line.  Be- 
neath as  in  G.  ridenda^  but  with  a  broad 
dusky  cloud  on  the  outer  fourth  of  the  fore 
wings,  not  reaching  the  edge. 

G.  ALBOFASCiA  Edwards. — The  2  $ 
type  specimens  are  from  Utah,  and 
seem  to  be  only  a  pale  form  of  G. 
ridenda^  probably  due  to  its  living  in  a 
drier,  less  rainy,  more  sunny  region. 
It  is  to  be  noted  that  the  western  varie- 
ties named  have  no  longer  fore  wings 
than  in  the  eastern  trilineata.  It 
seems  to  be  identical  with  G.  formosa^ 
but  scarcely  separable  from  G.  ridenda^ 
being,  with  little  doubt,  a  climatic  vari- 
ety of  the  latter  species.  The  two  ^ 
marked   albofascia    resemble    G.  for- 
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mosa^  only  the  nearly  clear  spaces  of 
the  latter  in  albofascia  form  dark, 
broad,  very  distinct  bands.  There  are 
two  dark  dusky  patches  on  the  hind 
wings.  The  examples  of  G.  albofascia 
are  more  typical  of  the  species  (if  it  be 
regarded  as  distinct  from  ridenda)  than 
those  placed  under  G.  formosa. 

The  fore  wings  somewhat  luteous-gray  at 
base;  on  the  inner  third  is  a  broad  black 
band  widening  on  the  costa,  and  still  wider 
on  the  internal  edge,  where  it  reaches  a  little 
beyond  the  middle  of  the  wing.  A  clear 
luteous  gray  median  space,  beyond  which  on 
the  outer  third  of  the  wing  is  a  broad  black 
band,  between  which  and  the  submarginal 
scalloped  line  is  a  gray  band.  Hind  wings 
with  a  diffuse  broad  band  on  the  outer 
fourth,  forming  a  dark  patch  on  the  internal 
angle,  and  another  in  the  independent  inter- 
space. On  the  under  side  of  the  wings  the 
dark  bands  show  through,  as  do  the  two 
dusky  spots  on  the  hind  wings. 

G.  FORMOSA  Edwards. — 4  $  ,  all  from 
Utah.  As  already  stated  I  regard  this 
as  a  synonym  of  G.  albofascia^  both 
species  being  with  little  doubt  climatic 
varieties  of  G.  ridenda. 

The  antennae  are  well  pectinated,  rather 
more  so  than  in  G.  ridenda.  The  wings  are 
much  paler  gray  than  in  ridenda^  the  hind 
wings  being  almost  white,  but  the  thorax 
and  abdomen  are  as  in  ridenda.  Fore  wings 
with  black  scales  at  the  base,  but  with  no 
definite  lines  such  as  are  to  be  seen  in  trili- 
neata  and  ridenda^  but  just  beyond  the  base 
the  wing  is  more  or  less  luteous,  as  in 
ridenda.  Middle  of  the  wing  with  a  broad 
pale  flesh-colored  or  luteous  band,  bordered 
on  the  inside  by  a  very  distinct  black  line 
like  that  of  ridenda^  becoming  wider  on  the 
costa.  In  the  middle  of  the  band  is  a  dark 
line  nearly  parallel  with  the  inner  one,  dilat- 


ing on  the  veins  and  all  the  linec  forming 
distinct  dark  costal  iipots.  The  outer  third 
of  the  wing  gray,  with  dark  scales  and  with 
an  irregular  blackish  wavy  line,  much  as  in 
ridenda  and  rupta.  Hind  wings  whitish, 
with  no  lines,  and  with  three  dark  dots  on 
the  fringe  of  the  internal  angle.  The  outer 
third  of  the  wing  faintly  dusted  more  or  less 
with  fine  dark  scales*  Wings  pale  whitish 
beneath;  two  blackish  costal  spots  beyond 
the  middle,  and  costa  of  both  wings  speckled 
with  dark  scales.  A  faint  diffuse  band  passes 
across  the  hind  wings  just  beyond  the 
middle;  and  the  margin  of  both  wings  is 
speckled  with  dark  scales.  Body  beneath 
pale,  and  the  legs  (tarsi)  ringed  with  dark 
scales. 

After  preparing  the  preceding  de- 
scriptions I  find  that  Mr.  Edwards  adds 
to  his  description  of  G.  formosa  the 
following  remark :  "It  is  possible  that 
G.  ridenda  and  G.  rupta  are  forms  of 
one  species,  and  that  G.  albofascia  and 
G.  formosa  are  forms  of  another,  but  I 
prefer  to  consider  them  as  distinct  until 
future  investigation  shall  determine 
their  true  position.** 

G.  LixTNERi  (Grote).  Originally  de- 
scribed as  a  Dasychira;  this  is  a  true 
Gluphisia,  but,  with  G.  severa  and  avi- 
macula^  belonging  to  a  distinct  section 
of  the  genus.  The  $  antennae  are  pro- 
vided with  long  close  pectinations ;  the 
body  is  stout  and  hairy ;  the  costa  of 
the  fore  wings  is  much  more  convex 
than  in  G.  trilineata^  and  the  apex 
somewhat  produced  as  in  G.  severa. 

G.  wRiGHTii  H.  Edwards,  Ent.  amer. 
ii,  II.  April,  1886.  This  species  in- 
habits San  Bernardino,  Cal.  It  is  very 
nearG.  severa  Edwards  (Ent.  amer.  ii, 
167.  Dec.  1886). 
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Of  the  two  female  specimens  placed 
under  G.  sever  a  in  the  Edwards  col- 
lection, one  (not  the  type,  which  is  a  9 
from  Soda  Springs,  Cal.,  April  15,  with 
eggs) ,  probably  added  after  his  descrip- 
tion was  published,  I  regard  as  a  speci- 
men of  G.  wrightii.  Its  locality  is 
Sierra  Nevada,  Cal.  (and  Mr.  Beuten- 
miiller  suggests  that  it  may  have  been 
taken  at  Mt.  Shasta).  The  specimen 
is  perfectly  preserved,  and  in  its  struc- 
tural character  is  closely  allied  to  G. 
severa.  The  thorax  has  a  median  tuft 
as  in  G.  severa.  From  the  type  of 
wrightii  it  differs  in  the  more  distinct 
and  darker  markings,  being  less  rubbed. 

A  decidedly  luteous  subtriangular  spot  ex- 
tends from  the  base  of  the  wing  to  the  inner 
distinct  line  crossing  the  wing,  which  line  is 
situated  half  way  between  the  base  of  the 
wing  and  the  inner  side  of  the  median  band, 
this  line  having  been  rubbed  off  in  the  type 
of  wrightii.  The  space  between  this  line 
and  the  median  band  is  whitish  gray.  The 
broad  blackish  median  band  encloses  a  sinu- 
ous linear  luteous  discal  spot,  and  there  is  a 
luteous  patch  near  the  internal  edge  of  the 
wing.  The  inner  edge  of  the  median  band  is 
less  distinctly  sinuous  than  in  the  type  of 
ivrigkiiii  and  so  is  the  white  outer  bordering 
line,  which,  however,  is  more  zigzag.  The 
edge  of  the  wing  is  stone-gray,  as  in  the  type 
of  wrightii^  and  encloses  the  usual  scalloped 
dark  line,  as  in  the  type  of  wrig-ktii.  Hind 
wings  as  in  the  type;  a  diffuse  dark  band 
crosses  the  wing  beyond  the  middle,  and  a 
second  outer  one  is  parallel  to  it,  but  does 
not  reach  the  middle,  and  the  two  bands  en- 
close a  white  linear  spot,  as  in  the  type. 

As  the  species  occurs  in  northern  as 
well  as  southern  California,  and  is  quite 


variable,  severa  may  have  to  be  united 
with  it. 

G.    SEVERA    Edwards.     The    single 
type  is  a  9  from  Soda  Springs,  Cal. 

The  type  is  much  larger  than  the  Sierra 
Nevada  specimen,  and  well  preserved.  An- 
tennae with  short  pectinations.  Body  and 
head  dark  gray.  Wings  unusually  dark; 
fore  wings  dark  gray  on  the  basal  third,  with 
a  very  small  luteous  spot  on  the  median  and 
submedian  veins.  Median  band  broad  and 
dark,  almost  black,  and  not  bordered  by  the 
narrow  scalloped  outer  line,  the  wing  being 
suffused  with  black  to  the  outer  edge.  A 
narrow  faint  luteous  linear  discal  spot.  Half 
way  between  the  scalloped  pale  gray  line  and 
the  outer  edge  of  the  wing  is  a  submarginal 
series  of  tawny  or  luteous  patches.  Hind 
wings  just  as  in  the  Sierra  Nevada  example, 
and  venation  as  in  wrightii.  Wings  under- 
neath dark  and  much  diffused,  the  line  on 
the  fore  wing  less  sinuous  than  in  the 
wrightii  type.  Hind  wings  with  two  paral- 
lel broad  dark  bands,  just  as  in  the  Sierra 
Nevada  specimen  of  G.  wrightii.  The  shape 
of  the  head  and  the  wings  is  the  same  in  the 
Californian  severa  and  the  eastern  form.  In 
both  forms  the  hind  wings  are  nearly  the 
same. 

I  am  indebted  to  Mrs.  Annie  Trum- 
bull Slosson  for  the  privilege  of  examin- 
ing and  describing  a  single  remarkable 
specimen  in  a  perfect  state  of  preserva- 
tion taken  at  Franconia,  N.  H.  Mrs. 
Slosson,  unlike  many  entomologists,  has 
kindly  allowed  me  to  partially  denude 
the  under  side  of  the  wings  of  her 
unique  specimen,  so  that  the  venation 
could  be  carefully  drawn  with  the  aid 
of  the  camera.  She  has  determined  the 
species  to  be  new.  The  species  was 
not  to  be  found  in  the  collections  of  Mr. 
Graef,  Mr.  Neumogen,  and  Mr.  Beuten- 
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miiller  had  not  seen  it  in  the  Henry 
Edwards  collections,  now  fortunately  in 
the  possession  of  the  American  Museum 
of  Natural  History  at  Central  Park, 
New  York.  I  had  described  the  form 
as  Ceruridia  slossoniae^  regarding  it 
as  the  type  of  a  new  genus,  allied  to  but 
distinct  from  Gluphisia,  owing  to  the 
notable  diflerences  in  the  venation,  as 
well  as  the  presence  of  a  dorsal  tuft, 
and  other  characters  given  below.  After 
sending  my  description  for  publication 
Mr.  Dyar  wrote  me  that  he  had  seen  the 
specimen  with  my  name  on  it  in  Mrs. 
Slosson's  collection,  and  that  it  seemed 
to  him  to  be  a  dark  9  of  Gluphisia  avi- 
macula  Hudson,  adding  that  Mr.  Neu- 
mogen^s  ^^Melia  danbyT  is  referable 
to  the  same  genus,  but  his  name 
''Melia"  is  preoccupied.  Mr.  Dyar 
then  rather  hastily  and  with  over  zeal 
published  my  name.  Since  then  I  have 
re-examined  Edward's  type  of  G,  sev- 
era,,  and  have  received  from  Mr.  Dyar  a 
specimen  of  G.  lifitneri,  Mr.  Dyar 
also  wrote  ine  as  his  opinion  that  the 
species  of  Ceruridia  or  Melia  (Eumelia) 
are  not  generically  different  from  Glu- 
phisia, as  he  has  collected  G.  severa 
in  the  Yosemite  Valley,  Cal. 

As  the  result  of  my  studies,  es- 
pecially of  the  venation,  I  am  inclined 
to  divide  the  genus  Gluphisia  into  two 
sections  and  to  believe  that  in  the  forms 
mentioned  below  we  have  a  number  of 
climatic  or  temperature  varieties  of  a 
species  allied  to  G.  lintneri  (origi- 
nally referred  to  Dasychira  by  Grote), 
and  which  is  common  to  both  the 
Atlantic  and  Pacific  coasts.     The  syn- 


nonomy  may  then  eventually  prove  to 
be  somewhat  as  follows : — 

Gluphisia  wrightii  H.  Edwards,  Ent. 
Amer.  ii,  11.     April,  1886. 

Gluphisia  severa  H.  Edwards,  Ent.  Amer. 
ii,  167.    Dec.  1886. 

Melia  danbyi  Neum.  Can.  Ent.  xxiv,  225, 
1S92. 

Eumelia  dandyi  Neum.  Can.  Ent.  xxv,  25, 
1892. 

Gluphisia  avimacula  Hudson,  Ent.  News, 
ii,  No.  8,  155.     Oct.  1891. 

Of  all  these  forms  the  variety  slos- 
soniae  is  the  most  remarkable,  from  its 
very  dark  markings,  and  deserves  to 
receive  a  distinct  name.  That  these 
forms  may  be  the  result  of  climatic 
causes,  acting  on  the  insect  in  its  pupal 
state,  seems  pretty  well  established  from 
the  remarkable  results  obtained  not  only 
by  Weismannand  W.  H.  Edwards,  but 
also  the  more  detailed  experiments 
made  by  Mr.  F.  Merrifield  and  pub- 
lished with  elaborate  plates  in  the 
Transactions  of  the  entomological  soci- 
ety of  London  for  1891  (p.  155)  and 
1S92,  33,  (xxxvi). 

In  comparing  G.  slossoniae  vsrith 
Hudson's  description  of  avimacula .^  it 
seems  most  probable  that  it  is  a  melan- 
otic form,  due  to  the  colder  and  damper 
situation  of  Franconia,  N.  H.,  which 
is  about  1400  feet  above  the  sea.  In 
slossoniae  the  thorax  is  lighter,  the  pale 
ochreous  basal  and  discal  spots  of  avi^ 
macula  are  whitish  gray  in  slossoniae^ 
and  the  basal  and  middle  lines  of  the 
median  band  are  swamped  by  the 
broad  black-brown  band  of  slossoniae ; 
the  hind  wings  of  slossoniae  agree  with 
Hudson's  description  oi  avimacula. 
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A    DESCRIPTION    OF     THE    LARVA     OF    A    SPECIES    OF    THE 

LINTNERI  GROUP  OF  GLUPHISIA. 


BY   HARRISON   G.    DYAR,    BOSTON,    MASS. 


Gluphisia  severa  Hy.  Edw. 

i886^H.  Edwards,  Ent.  amer.,  ii,  167. 

Egg{f).  Hemispherical,  the  base  flat; 
smooth,  slightly  shiny  whitish  green,  the 
micropyle  round,  small,  black.  Under  a 
half  inch  objective  it  is  seen  to  be  covered 
with  irregular  flattened  reticulations,  not 
raised  above  the  surface  of  the  tg%,  much  as 
in  Cerura,  but  more  irregular,  ranging  in 
shape  from  quadrilateral  to  hexagonal. 
Diameter  i.i  mm.  Found  on  a  poplar  leaf, 
deposited  singly.  I  am  not  sure  that  this 
egg  belongs  to  this  species,  as  it  failed  to 
hatch,  but  it  was  found  with  the  larvae  and 
probably  belongs  here. 

First  larval  stage.     Not  observed. 

Second  stage.  Head  slightly  bilobed,  not 
shiny,  pale  green;  mouth  whitish;  ocelli 
black;  width  09  mm.  Body  smooth, 
slender,  without  humps  or  tubercles,  uniform 
pale  green,  not  shiny,  with  a  faint  yellow 
subdorsal  line.     No  other  markings. 

Third  stage.  Only  the  cast  head  case 
was  observed,  the  width  of  which  was  1.45 
mm. 

Fourth  stage.  Width  of  head,  2.3  mm. 
Much  as  in  the  flrst  part  of  the  last  stage. 
There  is  a  moderately  distinct,  pale  yellow, 
subdorsal  line  without  other  markings,  or 
else  traces  of  lateral  and  stigmatal  yellowish 
lines,  the  former  broken,  the  latter  continu- 
ous, but  faint.  Spiracles  small,  faintly 
ocherous.  As  the  stage  advances  the  stig- 
matal line  becomes  the  most  distinct,  the 
others  becoming  faint. 

Fifth  stage.  Head  very  slightly  bilobed, 
somewhat  flattened  in  front,  uniform  pale, 
sublustrous  green,  mouth  parts  paler,  jaws 
black;  width  3.5  mm.  Feet  normal,  all  used 
in  walking,  concolorous  with  the  body,  the 
claspers   whitish.      Body  long  and   slender, 


noctuiform  in  appearance,  without  humps  or 
tubercles;  piliferous  dots  absent,  the  hairs 
being  reduced  to  mere  rudiments.  Color 
uniformly  non-lustrous  pale  green,  semi- 
transparent,  showing  plainly  the  pulsations 
of  the  dorsal  vessels.  An  obscure,  pale 
yellow,  stigmatal  line.  Spiracles  dull  ocher. 
The  larva  rests  on  a  slight  web  on  the  back 
of  the  leaf,  the  head  held  out  flat. 

As  the  stage  advances  the  markings 
become  much  more  pronounced.  The  head 
is  mottled  with  white,  especially  on  each 
side  of  the  clypeus ;  clypeus  white  centrally ; 
a  yellow  line  appears  on  the  side  of  the 
head  from  the  base  of  the  antennae  behind 
the  ocelli,  in  line  with  the  stigmatal  band 
when  the  insect  is  in  its  normal  position  of 
rest.  Stigmatal  line  distinct,  pale  yellow, 
bordered  above,  very  narrowly,  with  crim- 
son on  the  thoracic  segments,  and  reaching 
nearly  to  the  end  of  the  anal  plate.  Dorsal 
region  whitish  green,  becoming  almost 
white;  subventral  region  clear  green,  with 
yellow  dots;  spiracles  orange,  feet  faintly 
tipped  with  vinous.  There  are  faint  traces 
of  a  yellowish  subdorsal  line,  and  one  on 
each  side  of  the  dorsal  vessel,  but  they 
become  white  and  are  seen  as  somewhat 
more  distinct  parts  of  the  general  whitish 
dorsal  shading.  Still  latter,  the  rudiment- 
ary piliferous  dots  become  surrounded  with 
yellow.  There  are  seven  on  each  side 
above  the  stigmatal  line,  seven  in  the  sub- 
ventral  space  (where  they  appear  more 
distinctly  on  account  of  the  absence  of  white 
shading)  and  others  on  the  venter  of  the 
legless  segments. 

Length  of  larva,  41  mm.  at  maturity. 

Cocoon,     Spun  among  leaves.     It  is  com- 
posed of  gummy  silk,  slight,  but  tough. 

Pupa.      Nearly   cylindrical,    rounded,    no 
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cremaster ;  abdomen  punctured,  cases  coarsely 
creased :  color  uniform  dark  brown,  nearly 
black.     Length  17  mm. ;  width  6  mm. 

Food-plants,  Poplar  {Populus  tremuloides 
and  P.  bahamiferd).  Larvae  from  Yosemite, 
Cal. 

$  moth.  Allied  to  Gluphisia  lintneri 
Groteand  G,  avimacula  Hudson.  Antennae 
lengthily  bi-pectinated,  the  pectinations 
black,  with  dense,  pale  ciliae;  shaft  with 
whitish  hairs.  Thorax  and  abdomen  densely 
clothed  with  dark  gray  hairs,  black  and 
white  mixed,  much  darkest  on  thorax,  the 
posterior  edge  of  the  collar  defined  by  a  paler 
line.  Wings  dark  gray,  nearly  white  scales 
intermixed  with  black  scales  and  hairs,  the 
white  predominating  in  the  median  space. 
At  the  base  of  fore  wings,  on  median  vein,  is 
a  small  ocherous  dot,  contiguous  to,  and 
forming  part  of  a  basal  ocherous  shading, 
enclosed  in  the  space  between  median  and 
internal  veins,  and  bordered  outwardly  by  an 
obscure,  brownish-black,  transverse  line. 
Sub-basal  space  gray,  clothed  with  black  and 
white  scales  becoming  lighter  just  before  the 
t.a.  line.  Transverse  anterior  line  distinct, 
velvety  black,  outwardly  produced  on  sub- 
costal, median  and  internal  veins  and  in- 
wardly arcuate  across  the  cell  and  submedian 
interspace,  most  strongly  defined  at  the 
internal  margin.  Median  space  broad,  pale 
grav,  with  a  central  blackish  shade-line  in 
which  is  an  obscure  ocherous  crescent  at  end 
of  cell.  Space  below  median  vein  next  to 
t.a.  line  also  shaded  with  ocherous,  extending 
to  the  t.p.  line  along  internal  margin.  The 
veins  are  slightly  lined  with  black.  Trans- 
verse posterior  line  whitish,  dentate,  pre- 
ceded and  followed  by  a  black  shade  which 
is  emphasized  by  the  black  markings  on  all 
the  veins  before  the  line,  and  fills  in  the  sub- 
terminal  space  outside  of  it.  Subterminal 
line  outwardly  arcuate  to  vein  4,  thence  again 
strongly  arcuate  to  the  interspace  between 
veins  2  and  3  and  thence  straight  to  internal 
angle.  It  is  shaded  with  ocherous  yellow 
and    bordered  outwardlv  with    dark    brown; 


but  is  narrowly  broken  on  each  vein  by  the 
gray  ground  color.  Terminal  space  eren, 
dark  gray;  fringes  spotted  with  white  and 
blackish  brown.  Hind  wings  thinly  scaled, 
dark  gray,  paler  at  base,  with  two  transverse 
pale  lines  defined  by  black  scales  and,  on  the 
internal  angle,  by  three  distinct  black  spots, 
the  lower  one  of  which  is  on  the  fringe.  The 
outer  line  is  faint,  but  is  tinged  with  ocher- 
ous at  the  anal  angle.  Fringe  as  on  fore 
wings.  Beneath,  blackish  gray ;  a  common 
extra  mesial  pale  band,  bordered  inwardly 
with  black.  Hind  wings  whitish  centrally. 
Expanse  of  wings,  41  mm. 

Mr.  Neumoegen  has  recently  proposed  the 
name  Melia*  (which,  however,  is  preoccu- 
pied) for  the  linterni  group  of  Gluphisia, 
describing  as  the  type  A/,  daubyi.  This  is 
the  form  of  Gluphisia  severa  found  in  the 
Northwest,  and  I  do  not  think  it  specifically 
distinct  from  that  which  occurs  in  the  Sierra 
Nevada.  I  have  taken  it  at  Portland,  Oregoni 
and  have  seen  two  examples  in  the  collection 
of  Mr.  R.  H.  Stretch,  presumably  captured 
in  Seattle,  Wash. 

A  COCKS-COMB  GALL  ON  RHUS 
MICROPHYLLA. 

BY   C.    H.    TYLER    TOWNSEND, 
KINGSTON,  JAMAICA. 

On  June  16,  1S92,  I  found  a  gall  of  very 
striking  appearance,  from  its  deep  scarlet 
color,  on  RAus  microphyllay  near  Mud 
Spring,  which  is  on  the  road  between  Las 
Palomos  and  Cuchilla  Negra,  in  Sierra 
county,  N.  Mex.  The  gall  is  of  peculiar 
shape  and  resembles  a  cluster  of  many 
thickened  leaflets  massed  together.  At  a 
casual  glance,  it  might  be  mistaken  for  the 
fruit  of  the  Rhus,  which  is  in  clusters  and 
orange-colored  but  very  different  in  form. 
The  same  gall  was  found  next  day,  June  17, 
in  the  upper  portion  of  the  small  cafion 
known  as  the  Caflada  Alamosa. 


•  Can.  ent.  xxiv,  225. 
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GalL — Average  diameter,  15  to  35  mm; 
length  (on  twig),  about  20  to  30  mm.  Galls 
lu8ter-like,  irregular  in  shape,  sometimes, 
rounded,  cocks-comb-like  in  appearance, 
springing  from  the  small  stems  which  shoot 
out  laterally  from  the  twig  or  branch,  or 
terminal  portion  of  latter.  Consisting  of 
irreglar  massed  clusters  of  many  aborted, 
deformed,  greatly  thickened  and  fleshy  leaflets 
springing  from  the  side  stems ;  surrounding 
the  twig  or  branch  but  not  attached  thereto, 
dark  scarlet-red  in  color  on  all  surfaces  ex- 
posed to  the  sun,  the  under  side  when  not  so 
exposed  being  annually  greenish  and  always 
lighter  than  the  upper  or  exposed  portions. 
Inside  portions  green.  External  surface  of 
the  gall  extremely  irregular  in  outline,  the 
fleshy  leaflets  arranged  in  irregular  cocks* 
comb-like  groups  more  or  less  pointed  api- 
cally,  the  groups  of  leaflets  longitudinally 
creased,  appearing  as  though  formed  of  many 
little  columns  set  side  by  side  and  soldered 
together,  much  resembling  groups  of  certain 
columnar  crystals. 

Described  from  3  or  4  galls.  The  fleshy 
groups  of  leaflets  contain  irregular  cavities 
within  them.  These,  when  opened  the  fol- 
lowing spring,  revealed  only  small  pale 
brownish  bodies  attached  to  the  walls  inside. 
I  am  unable  to  suggest  the  order  of  insects 
to  which  the  maker  of  this  gall  belongs.  It 
may  possibly  be  an  acarid  —  perhaps  a  phy- 
toptid. 

Tardy  wing-bxpansion  in  Callosamia. — 
A  few  days  ago  I  found,  in  Kensington, 
N.  H.,  a  small  wild-cherry  tree  hung  with 
cocoons  of  Callosamia  Prometkta  to  the 
number  of  seventy-five  at  least.  On  some 
twigs  six  or  seven  hung  close  together,  all 
unusually  large  and  light-colored.  I  cut  off 
over  thirty  of  them,  and  on  June  12th  I 
opened  them,  finding  all  good  but  one,  in 
which  the  pupa  had  failed  to  cast  the  larva- 
skin,  and  so  had  died.  One  cocoon  con- 
tained a  $  on  the  point  of  emerging,  the 
pupa-skin  being  broken  in  several  places. 
I  took  out  the  half-emerged  moth,  removed 


the  ragged  pupa-skin,  and  the  moth  crawled 
to  the  top  of  my  cage,  and  hung  there,  un- 
developed, all  day  and  all  night.  This 
morning,  June  13th  at  nine  o'clock,  its  wings 
were  still  undeveloped,  and  I  supposed  it  had 
been  stunted  by  the  unusual  mode  of  emer- 
gence. At  ten  o'clock,  however,  the  wings 
had  expanded  to  nearly  full  size,  and  in  half 
an  hour  more  the  moth  was  a  fine  specimen, 
fully  developed,  and  unusually  large ! 

I  have  never  known  the  wings  to  expand 
so  many  hours  after  the  moth  had  emerged. 

Caroline  G,  Soule. 
Brookline,  Mass. 

Entomological  Notes.  —  Insect  parasi- 
tism is  admirably  and  suggestively  treated 
in  Pres.  Riley's  address  to  the  Entomologi- 
cal society  of  Washington,  just  printed  in 
its  proceedings.  It  is  worthy  of  the  closest 
attention  as  a  broad  outline  of  the  subject; 
by  the  introduction  of  fuller  illustrative  de- 
tails it  could  easily  be  expanded  into  a  vol- 
ume and  be  a  very  welcome  addition  to  our 
literature. 

In  the  last  part  of  the  transactions  of  the 
Entomological  society  of  London,  Dr.  David 
Sharp  shows  that  ants  stridulate  by  means  of 
fine  transverse  lines  on  the  middle  of  the 
dorsum  of  the  third  abdominal  segment 
where  it  is  rubbed  by  the  edge  of  the  pre- 
ceding segment;  these  organs  are  usually 
present  in  the  Ponerides  and  Myrmicides, 
but  appear  to  be  absent  from  the  Campono- 
tides  and  Dolichoderides. 

A.  D.  Hopkins  prints  in  Bull.  31  of  the 
West  Virginia  experiment  station  an  inter- 
esting Catalogue  of  West  Virginia  Scotyti- 
dae  and  their  enemies. 

Wytsam  of  Bruxelles  announces  a  new 
issue  of  HUbner's  Sammlung  exotischer 
schmetterlinge  and  Zutrage,  664  quarto  plates 
in  all,  the  plates  copied  by  heliogravure 
and  colored  by  hand;  the  original  and  the 
latest  nomenclature  will  be  added.  It  will 
appear  in  60  equal  parts  and  be  sold  for 
500  francs,  payable  by  parts. 
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The  Butterflies  of  the  Eastern  United  States  and  Canada. 

With  special  reference  to  New  England.    Bj  Samuel  H.  Scuddbr. 

Illugtrated  with  96  plates  of  Butterflies,  Caterpillars,  Chrysalids,  etc.  (of  which  41  are 
colored)  which  include  about  3,ooO  Figures  besides  Maps  and  Portraits.     1958  Pages  of  Text. 
Vol.  1.    Introduction ;  Nymphalidae. 
Vol.  2.     Remaining  Families  of  Batterflies. 
Vol.  3.    Appendix,  Plates  and  Index. 

The  set,  3  vols.,  royal  8vo,  half  levant,  $75.00  ntf/. 

HOUGHTON,  MIFFLIN  i&  CO., 

4  Park  St,  Boston,  Mass. 


JUST  PUBLISHED. 


Scudder's  Brief  Guide  to  the  Com- 
moner Butterflies. 

By  Samuel  H.  Scuddsr,  author  of  **  But- 
terflies of  the  Eastern  United  States  and 
Canada,** etc.    xi'+3o6pp.     i2mo.  $1.25. 

An  introduction,  for  the  joung  student,  to 
the  names  and  something  of  the  relationship 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 
flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
purpose  to  treat  them  as  ifthey  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 
ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  different  spe- 
cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life.  A  short  introduction  to 
the  study  of  butterflies  in  general  is  prefixed 
to  the  work,  and  is  followed  bv  a  brief  account 
of  the  principal  literature  of  tlie  subject. 


Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samubl  H.  Scuddbr.    186  pp.     i6mo. 
$1.00. 

In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  Anierican 
butterflies.  At  the  same  time,  by  introduc- 
ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 
terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many ;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 
od has  a  certain  advantage  from  its  simplicity 
and  directness. 

HENRY  HOLT  &  CO., 

Publishers, 

NEW  YORK. 


A.  SMITH  A  SONS,  121  NASSAU  STREET,  New  York. 

HAHrFACTTXKBS  AlTD  laPOETIES  OF 


aOODS  FOR  ENTOMOLOeiSTS, 

Klaeger  and  Carlsbad  Insect  Pins,  Setting 

Boards,   Folding  Nets,  Locality  and 
Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  articles  are  being  added,  Send  for  List 


PSYCHE, 

A,    JOXJRN-AXj    of    E33SrTOM:01L.OGI-Y. 

[Established  in  1874.] 

Vol.  6.  No.  209. 

September,  1893. 

COJVTENTS: 

The  primitive  number  of  Malpighian  vessels  ix  Insects. — IV. —  W.  M.  Wheeler.        509 

On  variation  in  the  venation  of  an  Arctian  with  Notes  on  other  allied 

genera  (Plate  19). — Harrison  G.  Dyar 511 

Local  Notes  (Dr.  Packard's  insect-types;  Dr.  J.  W.  Randall ;  the  gypsy  moth).        .        512 

Descriptions  of  new  species  and  genera  of  West  African  Lepidoptera. — 

VIII  (Illustrated).— fK.  y. -^<?//aif</ 513 

Notes  ox  Gluphisia  and  other  Notodontidae. — II. — A.  S.Packard.     .  .        521 

On  a  Fleshy  Leaf-gall  on  Scrub-oak. — C.  H.  Tyler  Townsend 523 

Arctia  yarrowii  in  Canada. —  Thomas  B»  Bean, 523 

• 

Entomological  Notes  (The  seventeen-year  locust;  the  **genuine  oestrid  larva"  of 

the  box  turtle;  Mr.  J.  M.  Aldrich;  recent  publications) 524 

Proceedings  of  the  Cambridge  Entomological  Club  (Mycetophaetus  a  Penihe- 
tria ;  lepidopterous  fauna  of  the  Bahamas ;  stridulation  of  Lepidoptera ;  exhibi- 
tions; embryology  of  the  sheep  tick).  .         .        525 


Published  by  the 

CAMBRIDGE     ENTOMOLOGICAL     CLUB, 

Cambridge,  Mass.,  U.  S.  A. 

YEARLY   SUBSCRIPTIONS,  $2.         VOLUME,   $5.  MONTHLY    NUMBERS,  20c. 

[Entered  A  second  class  mail  matter.] 


-v:** 


PS  IT  HE. 


^Scyicrrber  iSgj- 


Psyche.  A  Joiirna]  of  EntomOit^ST- 

/^  A  7£S  Of  S  i  'B  i  :  rlf-  71 ZS.  £  TS. 


Smi^isn^fifim:  «itf  ^^•;i' 


crrj:j€fKd 


li^  ti£ 


Ycar-T  subscriptoc.  or.«  copr.  posrp*Jd. 

Yearly  subsrripitioc.  c.zbs  of  three,  postpaid,  5^00 

Sab&cr:pt9=  :  :>  Vo..  t  i  i&^i-i  993 ) .  pos:pa:  1.  5JOO 

Sabscripdon  to  V&_  f .  cl-bi  0:5.  postpaid.  13.00 

Tie  mdex  xn.V  #iv.^  ."^  sen:  t:  suiicnhtri  t^  tkt 
ttMsU  volmme. 

Twwaty-fire  extra  copies,  ^zlkful  ckvtge  0/ 
form,  to  the  aatbor  of  anr  leading  article,  i/  «r. 
dertd  at  ike  timt  of  sendtMg  cyfy.  Free 

Author's  eziras  orer  twcntr-STC  in  oomber. 
under  above  mentiosed  oosditioiis.  each.        .        9C. 

Separates,  with  changes  of  forts  —  actual  cost  of 
such  changes  in  addition  to  above  rates. 

f^^  Scimtiic  puHtzatums  iUstrtd  tn  exchMMgt. 

%mA  yajnyhleu  frk«iM  kc  a4tfrcsM4  t« 

EDITOtS  OF  PSTCIE. 

raBkrltfge,  Mass.,  r.S.A. 


ADI'ERTISISG  RATES,  ETC. 

Terms  Cash  —strictly  in  advanje. 
On  y  thoroagh.y  re5p>e:;!ab'e    advertisements 
wi'.I  be  allowed  in  PsYCHE.    Tr.e  editors  resen-e  h* 
right  to  reject  advenisements. 

Subscribers  to  PaYCHE  can  advertise  insects  or 
exchange  or  desired  for  study,  not  for  cash,  free  at 
the  discretion  of  the  editors. 

Regular  style  of  advertisements  plain,  at  the  follow- 
ing rates :  — 

Outt.dc     lD«i>ie 

Per  line,  first  insertion.                     .      $0.10  ^o.oS 

Eighth  page,  first  insertion,       .        .        ,75  .60 

Quarter  "        ••          "...          1.25  i.oo 

Half        "        ••          "...     2.25  1.7s 

One         •.        ••          "...        4.00  3.50 

Each  subiequent  insertion  one-half  the  above  rates. 

Address  EDITORS  OF  Psyche, 

Cambridge,  Mass.,  U.  S.  A. 

Subscriptions  also  received  in  Europe  by 

K.  Friedlander  &  SOHN. 

Carlstrasse  11,  Berlin,  N.  W. 


I 


CAUSMIDGE  EST03iO£,OGICAL  CLCB. 

Tie  rc^  AT  aeessfs  of  ibe  ClTsb  are  -oam  heid  at 

r-4i  P-M*  oc  the  seooad  Fndar  of  ^"^^  raoatb,  at 

No.  156  Bra£Lre  St.    EctoakD:iog:x5Ss  temporariiT  ir 

oflc  oc  Caabcid^  or  passip^  tiiro<ng*i  either  dty 

dav  are  iCTxied  10  be 


A  trnr  fe 

of  Psyche 


wmtitu  iezs  of  the  first  five  Tolome 

to  be  sold  for  $x^ 
Samtel  Hexshaw.  Treas.^ 

Cambridge.  Mass. 


The  fc- owing  books  and  pamph!-e£s  are  for  sale 

by  the  Caxb&IDGE  EXTOMOU>&icaL  CU7B : 

Borgess.  E.  Cootriborion^  to  the  anat- 
omy of  the  mUk-veed  butterfly,  Danais  archxp- 
pvs.    Bostoc  xSSol  x5  p.,  3  plates.      .        .  uoo 

Grote.  A.  R.  Revised  Check  lis:  of  the 
North  Amencan  Noctixidae.  Part  I.  Thjra- 
tirinae-Noctuinae.    Bzemen.  XS90.  .50 

Hitchcock,  Edward.  Ichnology  of  New 
England.    BoBon.  1855       ....  x.50 

Illinois.  Trans.  Dept.  Agric.  for  1S76  (con- 
taining first  report  of  Thomas.  Stale  Eatomo- 
iogist).    Springfield  HI.,  1S78  .         .        .     xjoo 

Scndder.  S.  H.  The  earliest  minged  in- 
sects of  America.    Cambridge,  18S5. 8  p.,  x  plate  .50 

Scudder.  S.  H.  Historical  sketch  <tf  the 
generic  names  proposed  for  Butterflies.  Sa- 
lem. 1S75 X.00 

Scudder,  S.  H.  The  pine-moth  of  Nan- 
tucket. Retinia  frustrana.  col.  pi.*  Boston,  1S33.      .8$ 

Scudder,  S.  H.  The  fossil  butterflies  of 
Florissant.  Col.,  Washington.  XS89  .         .     ixx> 

SterJner  entomologische  Zeituog.  Jahrg. 
42-46.     Stettin,    iS5i-iS35.  .         .         .        5.00 

U.  S.  Elntomol<^cal  Commission.  Bulletins, 
Nos.  I,  2.  4.  5.  6,  7 I.oo 

— Fourth  Report,  Washington.  1S35     .         .    2.00 

Samuel  Henshaw,  Treas., 

Cambridge.  Mass. 

EXCHA.\GE. 
I  wish  to  obtain  any  literature  on  insects,  especial- 
ly Coleoptera,  not  already  in  my  possession.  In 
exchange  for  such  works  in  any  language  I  offer 
good  material  from  the  west  and  the  far  north,  most- 
ly Coleoptera. 

H.   F.  WICKHAM. 

Iowa  City,  Iowa. 

FIXE  EXOTIC  LEPIDOPTERA. 
In  great  variety.      List  on  application.     Sample 
box  of  18  Indian  and  African  butterflies,  post  fi^e, 
$1.50. 

Dr.  REID,  Jun.. 

Ryhope,  near  Sunderland,  England. 


Psyche,  1893,  Vol.  6. 


Plate  ig. 


THE   PRIMITIVE   NUMBER  OF   MALPIGHIAN  VESSELS   IN 

INSECTS.— IV. 


BY   WILLIAM    MORTON    WHEELER,    PH.D.,    CHICAGO,    ILL. 


Ephemeridea.  Schindler*  estimates 
the  number  of  Malpighian  vessels  of 
Ephemeridea  vulgaia  at  about  40.  I 
have  examined  the  nymphs  of  three 
species  of  Ephemeridea  belonging  to 
the  genera  Blasturus  and  Ecdyurus.  In 
one  the  vessels  open  separately  into 
the  gut;  while  in  the  two  others  they 
are  distinctly  ramified.  An  older 
nymph  of  one  of  these  species  had 
about  12  primary  trunks,  whereas  in 
two  much  younger  specimens  there 
were  only  8.  In  all  three  species  the 
vessels  were  coiled  and  much  enlarged 
at  their  tips,  so  that  the  whole  mass 
resembled  a  chevaux-de-frise.  Schind- 
ler found  similar  conditions  in  Ephe- 
meraflavipes,  I  believe  that  the  eight 
primary  trunks  in  the  young  Ephemerid 
represent  in  great  part  primitive  ves- 
sels. The  still  younger  larva  or  the 
embryo  probably  has  only  4  or  6  simple 
diverticula  of  the  hind-gut. 

Odonata.  Nothing  is  known  con- 
cerning the  embryonic  Malpighian 
vessels  in  this  order.     Schindler  f  found 

•  1.  c.  p.  623. 
t  1.  c.  p.  6i6. 


50-60  vessels  in  imagines  of  Libelluta 
Jiaveola^  Z.  depressa^  Aeschna  gran- 
dis^  Calopteryx  splendens  and  Agrion 
puella.  It  is  more  than  probable  that 
the  larvae  and  embryos  have  a  much 
smaller  number. 

Plecoptera.  Perla  bicaudata  ac- 
cording to  Schindler  *  has  50-60  vessels. 
I  have  been  unable  to  secure  embryos 
of  this  interesting  order.  It  is  certain, 
however,  that  the  larvae  must  hatch 
with  very  few  vessels,  since  a  5  mm. 
black  and  yellow  Perlid  larva,  not  un- 
common under  stones  in  rapid  brooks 
near  Worcester,  Mass.,  had  only  14 
vessels.  The  nearly  mature  nymph  of 
the  same  species  (16  mm.  long)  had 
more  than  50. 

CoRRODENTiA.  Lespes  f  found  8 
Malpighian  vessels  in  Termes  iucifu- 
gus.  Fritz  MuUer  J  found  6  or  8  in 
Calotermes  and  '*bei  vielen  arten  von 
Termes  und  ebenso  bei  Eutermes  und 


♦  I.  c.  p.  625. 

t  Recherches  sur  Torganisation  ct  les  moears  do 
Termite  lucifuge.  Ann.  sci.  natnr.  4.  s^r.  zool.  v. 
1856. 

X  Beitrage  zur  kenntniss  derTemiiten.  Jen.  zeitschr> 
bd.  ix.  1S75. 
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Anoplotermes  bleibt  die  zahl  der 
hamgefasse  zeitlebens  auf  4  be- 
schrjinkt.'*  According  to  Nitscb*  Psocus 
has  4  urinary  tubules  and  authors 
ascribe  the  same  number  to  the  MaU 
lophaga,  according  to  Schindler.  f 
Thus,  although  the  number  6  occurs 
among  the  Corrodentia,  the  number 
4  appears  to  be  the  more  typical. 

Thysanoptkra.  In  his  admirable 
anatomical  monograph  of  this  order, 
Jordan  %  ascerUins  the  number  of 
Malpighian  vessels  to  be  4 ;  2  extend 
into  the  thorax,  while  the  remaining 
pair  lie  coiled  in  the  abdomen. 

Rhynchota.  In  Aphides  Malpig- 
hian vessels  were  not  seen  by 
Schindler.  §  Nor  do  I  find  any  men- 
tion of  these  organs  in  Will's  em- 
bryology of  the  viviparous  forms.  || 
Leydigf  found  a  single  pair  of 
vessels  in  the  Coccid  Lecanium  hes- 
feridum   and    Mark**     demonstrated 


♦Ubcrdie  ein^fcweidc  dcr  biichcrlaus,  etc.  Mag.  f- 
cntomol.  iv,  iSii,  p.  277. 

1 1.  c.  p.  604. 

\  Anatomic  und  biologic  der  Physapoda.  Zcilschr. 
f.  wiss.  zool.  bd.  47.  iSSS,  p.  576  and  57S. 

§  1.  c.  p.  639. 

II  Entwicklunfl^Si^eschichtc  der  viviparen  Aphidcn. 
Spengel's  Zool.  jahrb.  abth.  1.  anat.  u.  ontog.  bd.  iii, 
18SS. 

IT  Zur  anatomic  von  C(KCU!»  licspcridum.  Zcilschr. 
f.  wisi.  zool.  bd.  V.  1S54,  p.  3. 

*  *  Bcitragc  zur  anatomic  u.  histologic  der  ptianzen- 
laub  insb.  der  Cocciden.  Inauif.  dissert.  1S76  p.  52  et 
seq. 


their  occurrence  in  other  species  of  the 
same  group. 

All  other  Rhynchota  have  2  pairs, 
which  show  some  interesting  varia- 
tions, tabulated  by  Schindler.*  In 
most  genera  the  vessels  end  blindly, 
but  in  others  (Nepa,  Velia,  Gerris, 
Capsus,  Cimex)  the  ends  of  the  pairs 
are  united  in  loops.  In  some  genera 
(Psylla,  Cicada,  Nepa)  the  four  vessels 
open  separately  into  the  intestine ;  in 
others  (Pediculus,  Cixius.  Ca^Tsus, 
Pentatoma),  either  pair  has  but  a 
single  duct.  Frequently  the  common 
ducts  are  swollen  into  vesicles  (Velia, 
Gerris,  Lvgaeus,  Pentatoma,  Cimex). 

The  union  of  vessels  both  at  their 
distal  and  proximal  ends  is  undoubt- 
edly a  secondary  feature.  In  the  em- 
brjos  of  Cicada  septendecim  and 
Zaitha  Jiuminea  I  fail  to  find  any 
union ;  the  vessels  arise  as  four  dis- 
crete diverticula. 

It  is  more  than  probable  that  4  is  the 
original  number  of  Malpighian  vessels 
in  the  Rhynchota.  The  Coccidae  and 
Aphidae,  the  former  with  2,  the  latter 
without  vessels,  have  lost  one  or  both 
pairs.  That  such  is  the  case  is  shown 
hy  the  Coccid  Orthezia  cataphracta^^ 
which   still    retains    2   pairs. 


*  1.  c.  p.  640. 

t  Orthezia  cataphracta,  eine  monographie.     Zcit&chr. 
f.  wiss.  zool.  bd.  45,  1SS7. 
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ON    VARIATION   IN    THE    VENATION    OF    AN   ARCTIAN    WITH 

NOTES   ON   OTHER  ALLIED   GENERA. 

BY    HARRISON   G.    DYAR,    BOSTON,    MASS. 


In  examining  the  venation  of  Pyr^ 
rharctia  Isabella ^^  I  found  a  consider- 
able range  of  variation.  Seventeen 
specimens  were  examined  and  they 
varied  in  the  following  manner.  In 
thirteen  of  them,  vein  lo  of  primaries 
arose  from  the  stalk  which  bears  veins 
7-9,  at  a  variable  distance  from  its 
origin  (see  pi.  19,  ^%,  3  a  and  g). 
This  is  to  be  considered  the  normal 
venation.  In  one  specimen  vein  lo 
arose  from  the  subcostal  vein  on  the 
discal  cell  (fig.  3y)»  and  in  two  others 
it  arose  from  a  stalk  with  vein  11. 
In  one  of  these  latter,  the  stalk  arose 
from  the  subcostal  vein  (fig.  3  c)  and 
in  the  other  from  the  stalk  which  bears 

• 

veins  7-9  (fig  3^).  The  latter  speci- 
men was  further  abnormal  in  lacking 
veins  4  and  5  of  the  primary  of  one 
side.  Another  variation  is  shown  in 
fig.  3  a  and  ^,  in  which  either  veins  7 
and  8  or  8  and  9  are  on  a  common 
stalk,  that  is  to  say  in  one  case  vein  9 
is  given  oflf  before  7,  and  in  the  other, 
7  before  9.  A  slight  variation  in  the 
secondaries  is  shown  in  fig.  3  d  and  e^ 
where  veins  3  and  4  are  either  fused 
or  well  separated  at  origin. 

There  is  here  a  suflScient  range  of 
variation  among  the  subcostal  venules 
to  found  four  genera  upon.  Moreover, 
it  is  probable  that  other  genera  may 
vary  as  much,  so  that  it  would  be  well 


to  consider  this  possibility  in  using  such 
tables  of  genera  as  that  by  Prof.  Smith 
in  Can.  ent.,  xxii,  233,  where  the  origin 
of  vein  10  is  used  as  an  important 
charactef.  While  speaking  of  this 
table,  I  will  mention  that  the  genera 
Eupseudosoma,  Nelphe  and  Ectypia 
are  wrongly  placed.  The  former  lacks 
veins  5  and  8  of  secondaries ;  the 
second  also  lacks  vein  8  of  secondaries 
and  has  veins  7-10  of  primaries  on  a 
stalk  ;  the  third  genus  has  an  accessory 
cell,  and  should  have  been  placed  with 
Nemeophila.  Prof.  Smith  states  that 
two  of  these  genera  are  placed  by 
him  partly  by  guess,  as  indeed  seems 
evident. 

Genus  Spilosoma  Steph.  This 
genus  differs  from  the  new  genera 
Neoarctia  and  Elpis  recently  estab- 
lished by  Mr.  Neumoegen  and  myself, 
in  the  position  of  the  ocelli.  In  Spi- 
losoma they  are  situated  close  on  the 
margin  of  the  eyes ;  in  the  new  genera 
they  are  separated  from  the  margin  by 
a  considerable  space. 

S»  vestalis  Pack.  In  specimens  from 
Oregon  the  apex  of  the  fore  wings  is 
more  pointed  and  the  outer  margin 
more  oblique  than  in  those  from  Cali- 
fornia. The  black  spots,  too,  seem 
less  strongly  marked,  and  I  took  sev- 
eral specimens  at  Portland  in  which 
the   abdomen   was    quite    immaculate. 
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For  this  form,  the  varietal  name 
amelaina  would  seem  not  inappropri- 
ate. They  closely  resemble  5*.  lati- 
pennis  in  general  coloration. 

Genus  Elpis  Dyar.  I  have  to  cor- 
rect a  statement  in  my  description  of 
this  genus  (Ent.  news,  iv,  36).  The 
median  spurs  of  the  hind  tibiae  are 
not  absent  as  the  wording  implies, 
but  are  situated  close  to  the  posterior 
pair  (pi.  19,  fig  4  c) .  The  genus  differs 
from  Neoarctia  in  the  shape  of  the 
front  of  the  head,  which  is  narrowed 
above  and  below,  while  in  Neoarctia 
it  is  broad  and  square.  Fig.  4  b  shows 
vein  7  of  secondaries  furcate,  as  it  was 
in  one  specimen.  I  am  now  of  the 
opinion  that  Antarctia  vagans  Boisd. 
would  be  better  placed  in  Elpis  than 
in  Spilosoma,  since  it  has  the  ocelli 
distant  from  the  eyes  and  the  front 
narrowed  above  and  below,  though 
the  vestiture  and  coloration  are  more 
like  Spilosoma.  I  am  greatly  in- 
debted to  Mr.  Thomas  E.  Bean  of 
Laggan,  Alberta  for  several  specimens 


of  Neoarctia  beanii^  from  which  the 
drawings  on  the  plate  were  made 
(fig.  5  a^e) . 

Explanation  of  Plate  19. 

Fig.  \a.  Spilosoma  virginica;  venation  of 
primary. 

\b.  Same;  venation  of  secondary. 

\c.  Same;  hind  tibia,  showing  spurs. 

2.  Phragmatobia  rubricosa;  venation. 

3a.  Pyrrkarctia      isabella;      venation     of 
primary. 

35.  Same ;  abnormal  venation. 

3c.  Same;  abnormal  venation  (partial). 

3^.  Same ;  venation  of  secondary. 

3*.  Same;  venationof  secondary  (partial) 

3/".  Same;    origin    of    subcostal    venules 
(abnormal). 

3^.  Same;    origin    of    subcostal     venules 
(normal). 

"3^.  Same ;  three  joints  of  $  antenna. 

4a    Elpis  rubra;  venation  of  primary. 

4^.  Same;  venation   of  secondary,    show- 
ing variation. 

4c.  Same;  hind  tibia,  showing  spurs. 

$a.  Neoarctia  beanii\  venation  of  primary. 

5^.  Same;  venatiqn  of  secondary. 

5c.  Same;  hind  tibia,  showing  spurs. 

5</.  Same ;  base  of  $  antenna. 

5^.  Same;  three  joints  of  ? antenna. 


Local  Notes. —  The  Peabody  academy  of 
science  of  Salem  has  recently  transferred  to 
the  entomological  department  of  the  Museum 
of  comparative  zoology  of  Cambridge  a  num- 
ber of  types  of  insects  of  various  orders 
described  by  Dr.  Packard ;  the  types  were  in 
the  exhibition  cases  at  Salem  and  were 
overlooked  when  the  greater  part  of  the 
entomological  collections  of  the  Academy 
were  deposited  in  Cambridge. 

In  Psyche  v.  6,  p.  316  it  is  noted  that  the 
volume  on  the  animals  and  plants  of  Maine 
prepared  by  the  late  Dr.  John  W.  Randall 
was  unpublished.     Recently  we  learned  that 


the  manuscript  was  placed  in  the  hands  of 
the  Maine  geological  survey  for  publication 
and  was  subsequently  lost.  Dr.  Randall's 
collection  of  insects  was  entirely  destroyed 
many  years  ago.  It  may  not  be  uninterest- 
ing to  state  that  the  Boston  society  of  nat- 
ural history  received  from  Dr.  Randall's 
estate  the  sum  of  $5000,—  the  income  of 
which,  in  accordance  with  the  wishes  of 
Miss  Randall,  will  be  devoted  to  the  library. 

The  gypsy  moth  has  been  found  in  Frank- 
lin Park,  West  Roxbury,  outside  the  limits 
of  the  hitherto  infected  district  as  mapped 
two  years  ago. 
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(^Continued  from  page  4go.) 

stalked,  the  stalk  given  off  at  the  end  of  the 
cell ;  veins  9  and  10  are  given  off  from  the 
end  of  a  secondarv  cell  located  near  the  base 
above  the  lower  cell.  Type  //.  castaneoj 
HoU. 

158.  H.  castaneay  sp.  nov.  ?.  Palpi, 
front  and  collar  pale  rufous;  patagia  hoary, 
whitish;  upper  side  of  thorax  pale  ochrace- 
ous ;  abdomen  and  legs  rufous.  The  prim- 
aries on  the  upper  side  are  very  pale  reddish- 
brown  with  the  outer  margin  and  the  inner 
margin  near  the  base  whitish.  The  wings 
are  marked  by  a  broad  chestnut  red  ray, 
'  which  runs  from  the  costa  at  the  base  out- 
wardly to  the  outer  margin,  where  it  is 
widened  covering  the  outer  angle  and  the 
inner  margin  for  one-third  of  its  length  from 
the  outer  angle.  At  the  end  of  the  cell,  there 
is  a  dhrk  brown  annulus  pupilled  with  lighter 
brown.  There  is  a  geminate  waved  sub-basal 
and  transverse  limbal  line.  From  the  apex 
a  broad  line  runs  inwardly  terminating  upon 
vein  6.  There  is  a  submarginal  series  of 
lunulate  yellowish  marks  defined  internally 
by  pale  brown  lines  and  outwardly  on  the 
margin  by  very  heavy  dark  brown  lines.  The 
secondaries  on  the  upper  surface  are  pale 
creamy  with  a  dark  brown  patch  near  the 
anal  angle,  and  the  fringes  for  one-half  of  the 
distance  from  the  anal  angle  are  likewise 
dark  brown.  The  wings  on  the  under  side 
are  very  pale  yellowish-rufous,  the  markings 
of  the  upper  side  reappearing  very  faintly  and 
indistinctly.     Expanse,  68  mm. 

The  only  specimen  of  this  beautiful  species 
which  I  have  ever  seen  was  bred  from  a 
small,  oval,  dark  brown  cocoon,  which  was 
found  adhering  to  a  leaf,  and  from  which  the 
imago  emerged  April  27th,  189T.  The  insect 
is  apparently  quite  rare. 

Mbtanastkia,  Hiibn. 

159.  M.  porphyria<t  tp.  nov.  $.  Palpi, 
front  and  collar  dark  brown ;  patagia  brown 


shading  into  purplish,  hoary  in  certain 
lights;  the  upper  side  of  the  abdomen  is  pur- 
plish-brown ;  ihe  under  side  of  the  thorax 
and  abdomen  is  paler.  The  primaries  are 
brown  with  a  purplish  white  canescence. 
They  are  crossed  by  a  number  of  dark  brown 
lines,  one  running  from  the  costa  at  the  base 
to  the  middle  of  the  inner  margin,  the  next 
crossing  the  middle  of  the  cell  to  the  outer 
angle,  forked  at  the  costa  and  connected  with 
the  basal  line  about  the  middle  and  near  the 
inner  margin  by  transverse  branches.  The 
third  line  of  the  series  is  broad  and  does  not 
quite  reach  the  outer  margin  at  its  outer  ex- 
tremity bifurcating  along  the  median  ner- 
vules.  The  fourth  line  runs  diagonally  from 
the  costa  toward  the  outer  margin  and  is 
slightly  curved  inwardly.  There  is  a  sub- 
marginal  series  of  angulated  whitish  mark- 
ings, most  conspicuous  near  the  apex,  which 
is  heavily  clouded  with  dark  brown.  The 
secondaries  are  pale  brown  with  the  fringes 
whitish.  On  the  under  side  the  wings  are 
dark  brown  crossed  by  obscure  median  bands 
of  darker  brown.  The  costal  area  of  the  sec- 
ondaries is  irrorated  with  purplish-white. 
The  light  submarginal  markings  of  the  upper 
side  reappear  faintly  upon  the  lower  side. 
Expanse,  63  mm. 

160.  M,  (/)  spargata^  sp.  nov.  $,  Palpi 
pale  chestnut  margined  externally  with  dark 
brown;  front  pale  rufous;  collar  brown,  mar- 
gined internally  and  externally  with  dark 
brown  patagia  reddish  ;  upper  side  of  thorax 
and  abdomen  pale  rufous;  legs  ferruginous, 
the  tarsi  black;  the  under  side  of  the  thorax 
and  abdomen  is  rufous.  The  upper  side  of 
the  primaries  is  dark  brown  with  the  basal 
area  and  a  broad  band  running  from  the 
apex  to  the  inner  margin  pale  ferruginous. 
These  areas  are  defined  outwardly  and  in- 
wardly by  scalloped  dark  lines  defined  within 
by  pale  yellowish-red  shading  into  whitish 
toward  the  costa.  At  the  end  of  the  cell, 
there  is  a  moderately  large  circular  white 
spot  margined  with  dark  brown.    The  fringes 
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are  irerj  dark  brown  margined  intemaltr  bj 
paler  brown.  The  broad  band  of  paler  color 
which  croftfet  the  outer  area  of  the  primaries 
is  continued  upon  the  tecondariet  which  hare 
the  tame  general  ground  color  as  the  prim- 
ariet.  On  the  under  tide  the  wings  are  light 
jellowith,  clouded  heavil/  with  dark  brown 
on  the  base,  the  apex  of  the  primaries,  and 
upon  the  costa  of  the  secondaries.  The  dark 
spots  and  lines  which  define  the  outer  and 
inner  limit«  o^  the  transTerte  limbal  band  of 
the  wings  on  the  upper  side  reappear  upon 
the  lower  side,  being  most  dittinct  upon  the 
secondaries.     Expanse,  65  mm. 

This  specie*  is  referred  with  great  doubt  to 
Metanastria  from  which  the  form  of  the 
antennae  and  palpi  together  with  the  greater 
breadth  of  the  wings  differentiate  it.  Unfor- 
tunately, the  very  heavy  vestiture  of  the 
wings  and  the  fact  that-  I  have  but  one 
specimen  prevent  me  at  prei^ent  from  making 
a  critical  anatomical  diagnosiit. 

Epijana,  gen.  nov. 

Superficially  resembling  the  genus  Jana, 
from  which  it,  however,  is  structurally 
quite  different.  Palpi  minute,  directed  for- 
ward, licavily  clothed  with  hair,  the  last 
joint  obfcolcHccnt.  Antennae  of  the  male 
heavily  pectinated,  the  pectinatic»n8  moder- 
ately long,  df^creasing  abruptly  in  length 
at  the  apex.  The  antennae  of  the  female 
arc  almost  devoid  of  pectinations,  except  at 
the  base  where  the  setae  are  very  minute. 
The  fore-wings  are  produced  at  the  apex. 
The  outer  margin  is  somewhat  excavated 
below  the  apex,  and  then  rounded  regularly 
to  the  outer  angle,  which  is  likewise  evenly 
rounded.  The  inner  margin  is  rounded. 
The  secondaries  have  the  costa  relatively 
long,  almost  straight;  the  apex  and  the 
outer  margin  evenly  rounded;  the  anal 
angle  produced  inwardly,  or  slightly  lobed ; 
the  inner  margin  slightly  excavated  above 
the  anal  angle  and  bowed  toward  the  abdomen 
before  the  base.     In  the  primaries  the  upper 


discocellular  i*  angniaxed  ;  veins  serm.  eight, 
and  nine  are  stalked:  rein  eleven  springs 
from  the  subcD<staI  near  the  base  and  coales- 
ces with  ten  bejond  nice,  ibrming  an  elong- 
ated secondary  cell  above  the  true  cell.  The 
costal  nerrure  nins  parallel  to  vein  eleven 
and  terminates  upon  the  margin  about  the 
middle  of  the  costa.  In  the  secondaries,  the 
costal  nerrure  '%%  conformed  to  the  costal 
margin  along  the  edge  of  which  it  lies; 
veins  six  and  seven  are  stalked.  The  vesti- 
ture  of  the  wings  is  heavv  as  in  Jana.  Type 
E.  UtMosa,  Holl. 


Nearationof  Epijaxulanosa,  Holl.,  9  ]. 

161.  E,  lanosa,  sp.  nov.  g  Palpi,  front 
and  thorax  rich  brown;  abdomen  fawn; 
lowerside  of  thorax  and  abdomen  together 
with  the  legs  bright  ochraceous,  the  anterior 
margins  of  the  legs  being  brown.  The  cul- 
men  of  the  antennae  is  whitish,  the  pectin- 
ations testaceous.  The  primaries  are 
crossed  by  a  straight  blackish,  or  very  dark 
brown,  line  which  runs  from  the  costa 
before  the  apex  to  the  inner  margin  about  its 
middle,  and  is  defined  outwardly  by  a  nar- 
row line  of  pale  lilac.  The  wings  within 
this  line  toward  the  base  are  dark  brown, 
beyond  it  they  are  paler  brown,  dusted  near 
the  apex  and  above  the  outer  angle  with 
lilac  scales.  The  fringes  on  the  outer  and 
inner  margins  are  very  heavy  brown,  tinged 
with  lilac.  The  secondaries  are  bright  yel- 
lowish-ochraceous,  laved  with  brown  shad- 
ing into  lilac  upon    the   inner   margin   and 
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at  the  anal  angle.  In  some  specimens,  an 
incomplete  transverse  brown  band  extends 
half  way  across  the  wing  from  the  inner 
margin.  On  the  underside,  both  wings  are 
bright  ochraceous  with  the  costae  and 
fringes  lilacine-brown. 

9.  The  female  does  not  differ  from  the 
male  in  its  markings,  save  that  on  the  under- 
side the  costa  of  the  secondaries  is  not 
shaded  with  brown  and  the  fringes  on  the 
under  side  are  lighter  than  in  the  male. 
Expanse,  J,  75  mm.  ?,  80  mm.  Habitat 
Kangw^  and  Benita. 

There  is  a  specimen  of  this  beautiful 
species  in  the  collection  of  Mr.  Herbert 
Druce. 

162.  E.  cinerea,  sp.  nov.  ?.  Front 
brown;  body  and  legs  fawn.  Primaries 
grayish-fawn  crossed  beyond  the  cell  by  a 
straight,  dark  brown  transverse  line,  which 
runs  from  the  middle  of  the  inner  mar- 
gin to  beyond  the  middle  of  the  costa 
just  before  reaching  which  it  is  bent 
inwardly  toward  the  base.  This  line  is 
followed  by  an  obscure  parallel  line  of  the 
same  color  which  extends  from  the  inner 
margin  to  a  point  opposite  the  end  of 
the  cell.  This  is  in  turn  succeeded  by 
an  irregularly  curved  series  of  brown  sagit- 
tate markings  followed  on  the  outer  margin 
below  the  apex  and  near  the  outer  angle  by 
broad,  dark  brown  cloudings.  The  fringes 
are  lilacine-brown.  The  secondaries  are  in 
color  like  the  primaries  crossed  by  regularly 
curved  transverse  median,  transverse  limbal, 
and  transverse  submarginal  lines,  which  are 
somewhat  obscure  in  the  region  of  the  costa. 
On  the  underside,  the  wings  are  fawn  heavily 
sprinkled  with  minute  brown  scales,  giving 
them  a  "pepper  and  salt"  appearance. 
The  lines  and  markings  of  the  upper  surface 
reappear  faintly  on  the  underside.  In  cer- 
tain lights,  the  underside  of  the  wings  dis- 
plays a  beautiful  pavonine  iridescence,  as  in 
Stiholepis  subirt'desceus^  Holl.  Expanse,  75 
mm. 


163.  M.  tenuis^  sp.  nov.  $ .  Body  and 
legs  ochraceous,  paler  beneath.  There  is 
a  line  of  black  spots  running  from  the  collar 
to  the  extremity  of  the  abdomen  along  the 
dorsal  line.  Primaries  plumbeous,  crossed 
by  a  dark  brown,  straight  line,  which  runs 
from  the  costa  to  the  inner  margin  about 
three-fourths  of  their  length  from  the  base. 
The  secondaries  are  orange-red  with  the 
outer  third  broadly  and  uniformly  margined 
with  dark  plumbeous-brown.  On  the  under- 
side, both  wings  are  uniformly  bright  orange- 
red,  with  their  outer  margins  bordered  as 
the  outer  margins  of  the  secondaries  upon 
the  upperside.     Expanse,  45  mm. 

This  beautiful  species  agrees  structurally 
in  all  respects  with  the  two  larger  species 
described  above,  so  far  as  the  female  speci- 
men which  is  before  me  shows.  The  type 
is  unique. 

Jana,  H.  S. 

164.  y.  nobilis^  sp.  nov.  $,  Antennae 
pale  testaceous;  palpi  brown;  front  pale 
gray ;  collar  and  patagia  dark  fawn ;  pectus 
and  first  pair  of  legs  dark  fawn  of  the  same 
color  as  the  collar;  the  thorax,  abdomen, 
and  the  two  last  pairs  of  legs  pale  fulvous. 
Upperside :  The  primaries  are  fawn  of  the 
same  color  as  the  collar  with  the  inner  margin 
and  the  outer  angle  pale  cinereous.  The 
wings  are  crossed  before  the  base  by  a 
straight  transverse  line  of  dark  brown  mar- 
gined inwardly  with  pale  cinereous.  This  is 
succeeded  by  a  similar  line  which  crosses  the 
middle  of  the  cell  and  is  parallel  to  the  first. 
There  is  a  short  linear  brown  line  at  the  end 
of  the  cell  defined  inwardly  by  gray.  Beyond 
the  cell  there  is  a  straight  transverse  dark 
brown  line  running  from  beyond  the  middle 
of  the  costa  to  the  middle  of  the  inner  mar- 
gin, where  it  nearly  touches  the  line  cross- 
ing the  middle  of  the  cell.  This  is  defined 
inwardly  by  a  broad,  pale  gray  shade.  This 
line  is  followed  by  another  straight  trans- 
verse line    running  from    the  costa    three- 
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fourths  of  the  distance  from  the  base  to  the 
inner  margin  two-thirds  of  the  distance  from 
the  base,  defined  inwardly  bj  a  pale  gray 
line,  which  is  interrupted  on  the  nervules  by 
ochraceous  dots,  marking  the  origin  of  a 
regular  series  of  hastate  markings  which  lie 
on  the  side  toward  the  base  with  their 
points  toward  the  base,  which  are  dark 
brown  shaded  with  pale  gray  toward  the 
margin.  Beyond  this  dark  brown  line  the 
outer  third  of  the  wing  is  fawn  marked  by 
a  subapical  brown  shading  and  a  similarly 
submarginal  shading  near  the  outer  angle, 
both  fading  inwardly  into  gray.  The  sec- 
ondaries have  the  costa  and  the  outer  mar- 
gin of  the  prevalent  fawn  color  of  the  prim- 
aries with  the  inner  margin  and  inner  angle 
broadly  glaucous  gray.  There  is  a  broad 
patch  of  black  hairs  at  the  base  followed  by 
a  black  incomplete  transverse  band  running 
from  the  inner  margin  to  beyond  the  end 
of  the  cell,  and  gradually  widening  from 
the  inner  margin.  This  is  followed  by  a 
narrower  black  line  which  is  very  obscure 
upon  the  costa,  but  gradually  widens  toward 
the  inner  margin  and  becomes  more  dis- 
tinct and  terminates  upon  the  internal  vein. 
This  is  again  followed  by  a  very  broad,  dark 
brown  band  which  runs  from  the  costa 
before  the  outer  angle  to  the  inner  margin, 
its  inner  edge  being  straight,  its  outer  edge 
curved  and  denticulate,  and  defined  by  a 
pale  gray  waved  line.  The  under  side  of  the 
wings  is  very  pale  fawn,  the  bands  beyond 
the  end  of  the  cells  reappearing  from  the 
upper  surface,  paler,  but  more  distinctly 
defined.     Expanse,  130  mm. 

165.  J.  marmorata,  sp.  nov.  $.  Palpi 
blackish-brown;  antennae  and  front  pale 
grayish  ;  collar  dark  brown  ;  patagia,  thorax, 
and  upper  side  of  abdomen  dark  fawn ;  legs 
and  lower  side  of  abdomen  brownish.  The 
prevalent  color  of  the  upper  and  lower  side  of 
the  wings  is  dark  fawn,  paler  toward  the  apex 
of  both  wings.  The  primaries  have  a  small 
circular  white  dot  at  the  end  of  the  cell  on  both 


sides  of  the  wing.  Upon  the  upper  side  of 
the  primaries  near  the  inner  margin  before 
the  base  there  is  a  small  subquadrate  blackish 
spot,  and  on  the  costa  of  the  primaries  before 
the  apex  a  similarly  colored  short  band  con- 
stricted at  the  middle.  In  addition,  the  basal 
third  of  the  primaries  is  crossed  by  a  series  of 
waved  and  denticulate  lines  forming  intricate 
patterns.  'About  the  middle  of  the  primaries 
beyond  the  cell  there  are  four  waved  and  den- 
ticulate lines  arranged  in  pairs,  the  inner  pair 
curving  toward  the  base  on  the  costa,  and 
toward  the  inner^ margin  about  its  middle, 
the  outward  pair  bowed  outwardly  beyond  the 
region  of  the  cell.  These  lines  are  followed 
by  a  straight  dark  brown  line  running  from 
the  apex  to  the  inner  margin  three-fourths  of 
the  distance  from  the  base,  defined  inwardlv 
by  a  paler  line  interrupted  on  the  nervules 
by  small  subhastate  markings.  The  ner%'ules 
beyond  this  straight  line  for  a  short  distance 
are  dark  brown  and  accentuated  with  small 
whitish  dots.  Beyond  these  again  are  paler 
cloudings  followed  by  darker  cloudings,  that 
nearest  the  outer  margin  below  the  apex  being 
the  darkest.  The  secondaries  have  the  trans- 
verse lines  of  the  primaries  continued  upon 
them,  most  distinctly  marked  toward  the  inner 
margin.  Near  the  apex  of  the  secondaries 
is  a  broad  brownish  patch  constricted  some- 
what at  the  middle.  On  the  under  side  of 
both  wings  the  lines  of  the  upper  side  reappear 
upon  the  pale  fawn  ground  beyond  the  cell,  but 
are  more  regular  and  more  distinct. 

9  •  The  female  is  marked  much  as  the 
male  but  all  the  markings  are  paler  and  more 
obscure.  Expanse,  ^,  78  to  82  mm.,  ?, 
8s  to  87  mm.  Habitat,  Kangwtf  and  Talaguga. 

In  one  of  the  males  before  me,  the  tranverse 
markings  of  the  upper  side  of  the  primaries 
are  almost  obsolete. 

Taragama,   Moore. 

166.  T.  choerocatnpoides^  sp.  nov.  (J. 
Palpi  and  front  yellowish ;  patagia  and  lower 
edges  of  collar  rich  rosy-brown  ;  the  middle  of 
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the  collar  dark  brown,  punctuated  on  the 
median  line  by  grajish  scales;  the  inner 
edges  of  the  patagia  blackish ;  the  middle  of 
the  thorax  hoary  marked  by  three  narrow 
parallel  dark  brown  lines ;  upper  side  of  thorax 
rosy-brown  ;  the  palpi  and  pectus  and  under 
side  of  the  thorax  and  abdomen  dark  sooty- 
brown  with  a  narrow  black  line  upon  the 
ventral  line  of  the  abdomen.  Legs  are  con- 
colorous,  with  the  tarsi  grayish.  The  prim- 
aries on  the  upper  side  are  rosy-brown, 
shading  into  yellowish  at  the  base  and  are 
traversed  by  four  nearly  parallel  curved  brown 
lines,  which  run  from  before  the  apex  to  the 
middle  of  the  inner  margin.  The  outer 
margin  is  evenly  bordered  with  a  dark 
brown  shade.  The  subcostal  nervules  appear 
distinctly  upon  the  darker  ground  of  the  wing, 
being  pale  yellowish.  The  pattern  of  mark- 
ing strongly  recalls  that  of  many  species  of 
Choerocampa.  The  secondaries  are  uni- 
formly rosy-brown,  shading  into  yellowish 
at  the  costa  near  the  base.  On  the  under 
side,  both  wings  are  dark  rosy-brown, 
shading  into  yellowish  upon  the  inner  margin 
of  the  primaries.  The  bands  of  the  upper 
surface  faintly  reappear  upon  the  lower  side. 
Expanse,  60  mm. 

167.  T.livida^  sp.  nov.  $.  Body  slaty- 
gray,  or  mouse  color,  shading  into  blackish  at 
the  anal  extremity  of  the  abdomen.  The  pata- 
gia are  black,  margined  with  mouse  color. 
The  costa  and  the  inner  margin  of  the  prim- 
aries on  the  upper  side  are  broadly  pale  mouse 
color.  From  the  base  at  its  middle  there 
arises  a  black  shade,  which  widens  outwardly 
and  extends  from  the  apex  to  the  outer  angle, 
being  darkest  at  the  base.  It  is  traversed  by 
a  dark  black  line  running  from  the  end  of 
the  cell  to  its  lower  margin  and  by  a  similar 
line  running  from  the  apex  to  its  inner 
margin  and  is  interrupted  beyond  this  last 
line  by  five  or  six  small  submarginal  whitish 
spots,  those  nearest  the  apex  being  the  most 
distinct.  The  secondaries  on  the  upper  side 
are  dark  mouse  color  with  the  costa  and  the 


inner  margin  paler  and  the  outer  margin  a 
trifle  darker.  The  fringes  on  both  wings  are 
very  narrowly  pale  mouse  color.  On  the 
under  side  both  wings  are  pale  mouse  color 
with  the  inner  margin  of  the  primaries  lighter 
and  the  outer  margins  of  both  wings  slightly 
darker.  The  fringes  are  as  on  the  upper  side 
with  small  blackish  marks  at  the  tips  of  the 
nervules.  Expanse  38  mm.  Habitat  Talaguga. 
This  may  be  the  male  of  T,  (^Pachypasd) 
Graberii^  Dew. 

168.  T,/uli£^inosa,  sp.  nov,  J.  Allied  to 
the  preceding  species  in  form  and  size,  but 
differing  in  that  the  prevalent  color  is  sooty- 
black  on  both  sides  of  the  wings.  The  broad 
diverging  median  ray  which  appears  in  the 
preceding  species  is  also  characteristic  of  this 
species,  being  defined  as  a  more  intense  black 
upon  the  blackish  body  of  the  wing.  The 
transverse  lines  of  the  primaries  which  appear 
in  the  preceding  species  are  lacking  in  this 
form  as  also  the  submarginal  series  of  light 
spots.     Expanse  40  mm. 

This  may  be  a  highly  melanic  form  of  the 
preceding  species,  but  the  fact  that  numerous 
specimens  of  it  have  been  taken  which  are  all 
quite  constant  in  their  markings  suggests  that 
we  have  to  do  with  a  distinct  form. 

169.  T.  Honratki^  Dew.  $ .  The  female 
of  this  species  was  described  by  Dewitz.  In 
a  suite  of  eighteen  specimens  bred  from  larvae, 
there  are  ten  males.  Front  and  upper  side  of 
thorax  hoary-gray;  metathorax  heavily 
clothed  with  rosy-brown  hairs;  upper  side  of 
thorax  grayish-brown ;  under  side  of  thorax 
brown ;  under  side  of  abdomen  ochraceous. 
The  primaries  are  hoary-brown  on  the  upper 
side  crossed  upon  the  middle  by  abroad  band 
of  dark  brown,  margined  externally  and 
internally  by  waved  and  denticulated  lines  of 
darker  brown  and  interrupted  throughout  its 
entire  length  from  the  costa  to  the  inner 
margin  by  two  parallel  curved  series  of 
blackish  subhastate  markings  the  innermost 
series    pointing    outwardly,    the    outermost 
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pointing  inwardly,  and  in  many  instances 
connected  between  their  apices  by  narrow 
black  lines  following  the  nervules.  Beyond 
this  dark  band  is  a  band  of  paler  color,  den- 
ticulated inwardly,  and  irregularly  angulated 
and  denticulated  outwardly.  The  second- 
aries are  reddish-brown  shading  into  ochra- 
ceous  upon  the  costa  and  at  the  base.  On 
the  under  side,  the  primaries  are  hoary  upon 
the  costa  and  the  outer  margin ;  the  median 
area  broadly  and  uniformly  maroon  deBned 
outwardly  by  two  parallel  dark  curved  lines 
running  from  the  costa  to  the  inner  margin 
before  the  outer  angle.  The  inner  margin 
near  the  base  is  smooth,  shining  pale  yellow- 
ish. The  secondaries  are  of  the  same  color 
as  the  primaries  laved  with  maroon  upon  the 
median  area  and  toward  the  base.  The  trans- 
verse outer  lines  of  the  primaries  are  contin- 
ued upon  the  secondaries.  Expanse:  $^  50 
to  70  mm  ;  ? ,  75  to  130  mm. 

Mr.  Kirby  has  referred  the  preceding 
species  to  Moore's  genus,  Taragama,  which 
he  places  among  the  Pinaridae.  I  accept  the 
reference  of  this  and  the  other  species  herein 
described  to  this  genus  provisionally. 
Taragama  is,  however,  as  Mr.  Hampson  has 
shown,  a  Lasiocampid  genus. 

Mr.  Good  has  been  quite  successful  in  rear- 
ing this  species  from  the  larva,  and  I  shall 
have  occasion  later  to  more  fully  describe  its 
life  history.  The  last  batch  of  specimens  of 
this  species  sent  to  me  was  reared  from  larvae 
which  were  evidently  underfed  and  are  dwarfed 
in  consequence.  A  brood  was  taken  in  the 
branches  of  a  tree  called  Ntyei  overhanging 
the  bank  of  the  river.  Mr.  Good  says,  "When 
first  found,  the  least  disturbance  would  cause 
them  all  to  fall  off  of  the  branches.  I  won- 
dered how  this  would  work,  where  they  over- 
hung the  water  until  a  few  days  ago,  when  I 
saw  a  caterpillar  much  like  these  fall  into  the 
water.  It  did  not  seem  to  be  in  the  least 
disconcerted,  but  drawing  its  abdominal  end 
forward  under  itself,  and  then  forcibly 
straightening  itself,  swam  quite  easily.  I 
have  no  doubt  that   this   and    many    related 


species,   the  larvae  of  which   are  generally 
found  hanging  over  the  water,  can  swim." 


Gastroplakaeis,  Moschl. 

170.  G,for/iculatus,  Moschl.  ?.  Front, 
collar,  patagia  and  thorax  pinkish-brown. 
The  patagia  are  fringed  inwardly  with  long 
erect  hoary  hairs.  The  pectus  and  thorax 
below  are  hoary-gray.  The  abdomen  is 
rufous.  The  primaries  are  rosy-brown,  shad- 
ing on  the  outer  margin  into  hoary-gray. 
They  are  crossed  by  obscure,  transverse 
basal,  sub-basal,  and  geminate  limbal  and 
sublimbal  dark  brown  lines.  They  have  a 
very  distinct  patch  of  dark  black  raised  scales 
at  the  end  of  the  cell,  margined  narrowly  by 
pale  gray.  The  secondaries  are  fuscous, 
shading  into  rufous  at  the  base.  On  the 
under  side,  both  wings  are  brown  with  the 
costae  and  the  outer  margins  profusely 
sprinkled  with  hoary  scales.  Expanse  95 
mm. 

Mdschler  erected  his  genus  Gastroplakaeis 
for  the  reception  of  an  insect  of  which  he 
knew  only  the  male.  The  female  which  I 
describe  corresponds  sufficiently,  in  the  light 
of  what  I  know  in  reference  to  the  succeed- 
ing species,  with  the  male  of  G.  forficulatvs 
to  justify  me  in  reckoning  it  as  that  sex  of 
Moschler's  species.  Moschler  laid  stress  upon 
the  formation  of  the  brush  of  hairs  at  the 
extremity  of  the  abdomen.  This  was  no 
doubt  due  in  the  specimen  before  him  to  the 
expanded  posture  of  the  male  claspers,  and  is 
not  either  of  generic  or  specific  value,  as  is 
shown  by  numerous  specimens  in  my  posses- 
sion. The  genus,  however,  is  very  well 
marked,  and  the  female  especially  differs  in 
curious  particulars,  noticeably  in  the  high 
and  conspicuously  tufted  inner  margins  of 
the  patagia,  from  other  African  Lasiocampid 
genera.  The  genus  is  quite  as  remarkable  as 
Pachypasa  and  Gonometa  on  account  of  the 
wide  dissimilarity  in  size  and  marking 
between  the  two  sexes. 
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171.  G.  Greyi\  sp.  now.  $.  Palpi,  front, 
collar,  and  thorax  hoary-gray;  abdomen  on 
the  upper  side  orange-pink  annulated  hy 
seven  lines  of  jet  black,  tipped  with  a  long 
tuft  of  cream  colored  hair.  The  under  side  of 
the  thorax  at  the  base  of  the  wings  and  the 
metathorax  are  orange-pink.  The  pectus  and 
lower  side  of  the  thorax  and  abdomen  are 
pale  hoary  gray.  The  legs  have  the  tibiae 
heavily  clothed  with  dark  hoary  scales.  The 
tarsi  are  blackish.  The  primaries  on  the 
upper  side  are  hoary-gray  like  the  thorax, 
paler  on  the  outer  margins.  The  inner 
margin  is  provided  at  the  middle  with  a 
series  of  long  blackish  hairlike  scales,  which 
project  outwardly  and  give  the  inner  margin 
a  lobed  appearance.  The  wing  is  ornamented 
by  a  spot  of  deep  black  velvety  raised  scales 
at  the  end  of  the  cell,  and  is  crossed  by  an 
obscure  denticulate  sub-basal  line  followed 
by  a  geminate  more  distinct  waved  and  den- 
ticulate transverse  median  line,  followed 
beyond  the  cell  by  a  similar  less  distinct  line 
which  curves  outwardly  and  runs  from  the 
costa  to  the  inner  margin  at  its  lobe-like 
hairy  projection  there  apparently  uniting  with 
the  transverse  median  line.  The  outer 
margin,  which  is  broadly  pale  hoary  gray, 
is  slightly  clouded  with  darker  brown  on  the 
apex  near  the  costa  and  on  the  outer  angle 
and  is  marked  by  a  few  obscure  submarginal 
brown  spots.  The  secondaries  are  dark 
brown  broadly  laved  with  orange-pink  at  the 
base  and  on  the  inner  margin.  They  are 
crossed  by  an  incomplete  black  median  band 
which  runs  from  beyond  the  end  of  the  cell 
to  the  inner  margin,  where  it  coalesces  with 
a  short  blackish  longitudinal  ray  situated 
near  the  inner  angle.  This  transverse  line 
is  followed  by  a  very  obscure  submarginal 
dark  shade.  The  neurations,  which  are 
pale,  stand  out  in  strong  relief  upon  the 
darker  ground  of  the  wings.  On  the  under- 
side, the  wings  are  hoary-gray  with  the  neu- 
rations pale  yellow  and  standing  out  dis- 
tinctly upon  the  darker  background.  The 
contrast  is  made  more  effective  on  the  median 


area  of  both  wings  by  the  clouding  of  the 
intraneural  spaces  with  dark  brown,  or 
blackish.  The  secondaries  have  the  inner 
margin  broadly  laved  with  orange-pink. 

9 .  The  prevalent  color  of  this  sex  is  dark 
chocolate-brown,  darkest  upon  the  outer 
margins  of  the  primaries  and  secondaries. 
The  primaries  are  crossed  by  the  same  lines 
which  appear  in  the  male,  but  modified  by 
reason  of  the  different  form  and  greater 
expanse  of  the  wing.  The  black  patch  of 
raised  velvety  scales  at  the  end  of  the  cell  is 
distinct  in  this  sex  and  the  tufted  formation 
of  the  patagia  which  are  margined  with  black 
externally  and  sprinkled  with  ochraceous 
hairs  is  very  characteristic.  On  the  under 
side  the  costa,  which  is  produced  just  before 
the  base  and  has  its  costal  margin  quite 
straight  beyond  this  projection,  is  clothed 
upon  its  edge  with  long  projecting  hairs. 
There  is  no  trace  whatever  in  this  sex  of  the 
broad  orange-pink  markings  of  the  male. 
Expanse,  J,  80mm.;  5,135  mm. 

I  have  two  females  of  this  species  which 
were  bred  by  Mr.  Good  from  larvae.  He 
exposed  a  virgin  female  in  a  cage  and  suc- 
ceeded in  assembling  the  males  which  are 
referable  to  Moschler's  genus  Gastroplakaeis, 
which,  without  a  knowledge  of  this  fact, 
would  at  first  glance  appear  to  bean  improb- 
able assortment  of  the  sexes.  I  take  pleasure 
in  naming  this  beautiful  species  after  my 
good  friend,  Robert  M.  Grey,  who  is  one  of 
our  most  ardent  collectors,  and  who  for 
nearly  a  year  rendered  me  faithful  service  in 
expanding  and  arranging  my  great  African 
and  Indian  collections. 

Lbipoxais,  gen.  nov. 

Allied  to  genus  Libethra,  strictly  congen- 
eric with  Gastropacha  kaematidea^  Snell., 
which  is  referred  by  Kirby  to  Libethra, 
where,  however,  it  does  not  belong,  as  is 
clearly  shown  by  the  neuration.  The  palpi 
are  large,  compressed,  directed  forward,  and 
heavily  clothed  with  hair.    The  antennae  of 
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the  male  are  relatively  short,  heaviljr  pectina- 
ted, directed  forward  and  then  recurved  about 
the  middle.  The  antennae  of  the  female  are 
very  minutely  pectinated,  appearing  simple 
to  the  naked  eye.  The  primaries  of  the  male 
are  broad,  subtriangular,  with  the  costa 
strongly  arched,  the  outer  margin  and  the 
outer  angle  evenly  rounded,  the  inner  margin 
almost  straight.  The  secondaries  of  the  male 
have  the  costa  strongly  produced  upwardly 
about  the  middle,  giving  the  costa  a  lobed 
appearance.  The  apex,  the  outer  margin, 
and  the  anal  angle  are  evenly  rounded.  In 
the  female  the  primaries  are  sharply  produced 
at  the  apex  and  subfalcate.  The  secondaries 
have  the  costa  as  in  the  male  sex.  The 
female  is  twice  as  large  as  the  male.  In  both 
sexes  the  discocellulars  of  the  primaries  are 
angulated;  veins  six  and  seven  and  nine  and 
ten  are  stalked.  Vein  eleven  apparently 
coalesces  with  twelve  about  its  middle. 
Twelve  is  continuous  along  the  costal  margin. 
In  the  secondaries  veins  four  and  five  are 
stalked;  veins  six,  seven,  and  eight  diverge 
widely,  vein  eight  terminating  at  the  extrem- 
ity of  the  lobed  projection  of  the  costal 
margin.     Type  L.  peraffini$^  Holland. 


Neuratioii  of  Lcipoxais  peraffinis,  Holl.,  -f  ^  \. 

172.  L.  ferajfinis^  %^.  nov.  J.  Body  and 
appendages  reddish-browa.  Primaries  and 
secondaries  of  the  same  color  as  the  body, 
the  secondaries  inclining  to  luteous  on  the 
inner  margin  and  the  primaries  shading  on 
the  outer  margin  in  many  specimens  into 
cinereous.  The  primaries  are  ornamented 
by  a  curved  sub-basal  obscurely  blackish  line 
followed  by  a  minute  silvery  white  dot  on 
the  cell,  after  which  there  are  two  irregularly 
curved    obscurely   blackish    transverse    lines, 


which  diverge  on  the  costa  and  converge  at 
the  middle  of  the  inner  margin.  Beyond  this 
there  is  a  sinuous  band  of  small  obscure 
blackish  sub-hastate  spots  extending  from 
before  the  apex  to  the  outer  third  of  the  inner 
margin.  The  secondaries  on  the  upper  side 
have  no  markings.  The  primaries  on  the 
under  side  are  pale  fuscous  without  markings 
except  that  the  transverse  bands  of  the 
upper  side  very  faintly  reappear  on  the  lower 
side  in  some  specimens.  The  secondaries  on 
the  under  side  are  marked  by  a  very  sinuous 
band  of  angulated  spots  extending  from 
before  the  apex  irregularly  parallel  to  the 
outer  margin  as  far  as  the  first  median 
nervule.  The  lobe-like  projection  of  the 
costa  is  clouded  with  dark  fuliginous  and  a 
similar  fuliginous  spot  is  located  beyond  the 
the  cell  upon  the  median  nervules  not  very 
far  from  their  origin.  The  inner  margin  is 
pale  stramineous. 

$  .  In  the  female  the  upper  side  is  marked 
very  much  as  in  the  male,  save  that  the 
sinuous  submarginal  band  of  the  primaries 
is  composed  not  of  blackish,  but  of  pale 
whitish  spots,  and  on  the  under  side  there  is 
a  dark  brown  spot  on  the  costa  before  the 
apex  accentuated  outwardly  by  two  whitish 
dots,  and  the  secondaries  are  crossed  by  a 
very  broad  transverse  median  and  a  some- 
what narrow  transverse  submarginal  band  of 
dark  reddish-brown.  Both  of  these  bands 
terminate  inwardly  upon  the  first  median 
nervule.      Expanse,  J,  32  mm.;    9,56  mm. 

There  is  what  appears  to  be  a  variety  of 
this  species  in  which  the  space  between  the 
two  outermost  transverse  bands  of  the  prim- 
aries is  paler  than  the  body  of  the  wing, 
inclined  to  luteous,  and  in  which  the  whole 
median  area  of  the  secondaries  on  the  upper 
side  is  likewise  pale.  There  is  a  very  marked 
resemblance  in  this  species  to  the  insect 
described  as  Gastrofacha  kaematidea^  Snell., 
but  the  fringes  in  this  species,  of  which  a 
suit  of  fifteen  specimens  is  before  me,  are  not 
checkered  as  in  the  insect  described  by 
Snellen,  but  are  uniformly  brown  and  the 
markings  are  different  in  other  respects. 
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NOTES   ON  GLUPHISIA   AND   OTHER  NOTODONTIDAE— II. 

BY  A.  S.  PACKARD,  PROVIDENCE,  R.  I. 


The   structural    difterences   between 

G.  trilineata  and    G,    ivrightii^  var. 

slossoniae^  and  which  at  first  led  me  to 

think  them  generically  distinct,  are  the 

following : 

A  9  •  The  head  is  remarkably  small,  much 
more  so  than  in  G.  trilineata ;  and  is  loosely 
scaled  in  front.  The  antennae  are  pectinated, 
the  branches  a  little  longer  than  in  $  trili- 
neata. The  palpi  are  short,  small,  depressed, 
with  loose  scales;  and  they  are  not  quite  so 
large  and  long  as  in  trilineata.  The  thorax 
differs  from  that  of  Glupkisia  trilineata  in 
having  a  median  dorsal  tuft.  The  legs  are 
hairy,  and  much  as  in  trilineata,  the  tarsi 
being  ringed  with  gray  and  darker  scales. 
The  fore  wings  are  narrow  but  with  the 
costa  unusually  convex,  much  more  so  than 
in  trilineata;  the  apex  is  somewhat  rounded, 
but  much  as  in  trilineata;  the  outer  edge  is 
very  faintly  excavated  below  the  apex.  The 
hind  wings  are  of  the  same  shape  as  in  trili- 
neata. There  are  six  branches  of  the  sub- 
costal vein :  branch  i  is  longer  than  in 
trilineata  and  ends  half  way  between  end  of 
costal  vein  and  end  of  branch  2  of  the  sub- 
costal ;  the  costal  area  is  wider  towards  apex 
than  in  trilineata.  The  5th  and  6th  branches 
are  nearly  as  in  trilineata.  The  lower  discal 
vein  is  not  so  much  bent  as  in  the  last 
named  species.  The  three  median  veins  are 
nearly  as  in  trilineata,  but  the  3d  median 
space  is  wider  than  in  that  genus.  The 
submedian  vein  is  represented  by  a  simple 
fold.  In  the  hind  wings  the  two  branches  of 
the  subcostal  are  much  longer  than  in  trili- 
neata, the  space  between  them  being  long  and 
narrow,  in  trilineata  short  and  broad  triangu- 
lar. The  discal  veins  are,  taken  together, 
slightly  curved,  where  in  trilineata  they  make 
a  decided  angle  at  the  origin  of  the  indepen- 
dent vein ;  and  there  is  a  common  origin  of 
the   lower  discal,   and    of  the  two     median 


veinlets.  The  second  median  interspace  is 
much  wider  than  in  the  species  of  the  other 
section  of  the  genus.  The  submedian  vein  is 
represented  by  a  simple  fold. 

G  WRiGHTii  VAR.  SLOSSONIAB. — Body  and 
wings  pale  ash-gray ;  the  prothoracic  segment 
colored  as  the  head,  but  the  rest  of  the  thorax 
is  dark  brown,  the  median  thoracic  tuft  also 
dark  brown.  Fore  wings  black-brown  on 
basal  one-fifth ;  this  portion  sending  out  five 
sharp  tooth-like  projections  along  the  sub- 
costal, submedian  and  internal  veins.  A 
broad  distinct  median  oblique  band,  with  ir- 
regular lobulate  edges,  and  widening  on  the 
costa;  it  encloses  a  very  distinct  discal  trian- 
gular white  spot,  the  apex  pointing  outwards. 
A  submarginal  broken  row  of  dark  spots 
arranged  much  as    in    Glupkisia   trilineata. 

Hind  wings  with  no  markings,  but  at  the 
inner  angle  is  a  faint  short  curved  dark  band, 
edged  externally  with  white,  but  not  reaching 
beyond  the  middle  of  the  submedian  space. 
Fringe  concolorous  with  the  wing,  but 
checkered  with  small  black  spots. 

Wings  beneath  much  as  in  Glupkisia  trili- 
neata; the  black  band  is  faint,  its  outer  edge 
indicated  on  the  costa  by  a  dark  spot.  Ex- 
panse of  wings,  38  mm;  length  of  body,  15 
mm. 

Nadata  behrensii  H.  Edw.  Types, 
2  (J  I  9  .  Siskiyou  Co.  and  Butte  Co. 
Cal.  This  does  not  seem  to  difl^er  from 
iV.  gibbosa.  The  9  has  a  paler  body 
and  wings,  the  fore  wings  are  more 
pointed,  and  as  in  many  Pacific  coast 
moths,  it  is  larger  than  the  eastern  form 
q{ gibbosa.  On  examining  my  type  of 
N,  doubledayi  in  the  collection  of  the 
American  entomological  society  I  find 
that  it  is  not  even  a  variety  oi  gibbosa. 
It  onlydifiTers  in  having  the  underside 


52  2 


PSrCHE. 


[September  1893 


of  the  palpi  and  of  the  fore  legs  dusky. 

Oedemasia  perangulata  H.  Edw 
I  $  .   Type,  Colorado.     A  very  distinct 
and  good  species. 

Oedemasia  salicis  i  $ .  Type, 
California.  I  also  have  a  $  given  me 
some  years  since  by  Mr.  Edwards.  I 
cannot  after  repeated  examination  really 
perceive  any  differences  between  this 
and  the  eastern  concinna  ;  it  only  differs 
in  size,  being  a  little  larger,  and  with 
slightly  more  pointed  fore  wings,  as 
one  would  expect  to  find  it,  in  accord- 
ance with  the  facts  pointed  out  in  my 
Monograph  of  Geometrid  Moths  (p* 
587)  where  a  list  of  twenty-five  species 
of  Geometrids  which  grow  larger  on  the 
Pacific  than  the  Atlantic  coast  is  given. 

Oedemasia  eximia  Grote.  I  have 
been  unable  to  find  any  valid  distinc- 
tions between  this  and  concinna  (also 
salicis)^  except  that  the  insect  is  larger, 
and  the  fore  wings  more  produced 
towards  the  apex.  The  females  of  the 
normal  concinna  differ  notably  from 
the  males  in  having  pale  chocolate  hind 
wings,  while  in  the  males  they  are 
white,  with  a  dusky  patch  at  the  inter- 
nal angle.  Tlie  three  above  mentioned 
so-called  "species"  also  agree  in  having 
a  similar  distinct  round  discal  dot. 

Oe.  badia  Pack,  is  a  distinct  species, 
and  differs  from  Oc,  concinria  in  the 
long  linear  discal  spot,  outside  of  which 
is  a  dark  reddish  brown  shade.  There 
are  also  distinct  scalloped  reddish  brown 
lines  at  the  base,  and  beyond  the  discal 
spot.     The  thorax  is  also  darker  red. 

Oe.  perangulata  H.  Edw.  Type 
from  Colorado.  This  is  a  distinct,  well 
marked  species. 


On  re-examining  the  venation  and 
other  imaginal  characters  I  am  at 
present  unable  to  perceive  any  impor- 
tant generic  differences  between  Oede- 
masia and  Schizura,  and  probably  the 
species  of  the  former  will  have  to  be 
merged  with  those  of  Schizura. 

Schizura  edmandsii  (Pack.).  This 
is  evidently  a  synonym  of  S,  unicornis. 
The  specimen  ((f)  marked  edmandsii 
in  Mr.  Edward's  collection  appears  to 
be  only  a  small  unicornis  with  nar- 
rower wings  than  usual.  The  only 
difference  is  in  the  dusky  tawny  costa  of 
the  fore  wings,  and  the  similarly  tinted 
hind  wings,  due  perhaps  to  imperfect 
preservation. 

S.  CONSPECTA  (H.  Edw.).  I  ^. 
Type,  California.  This  is  only  a  cli- 
matic variety  of  S,  unicornis ;  the  posi- 
tion of  the  markings  is  identical  in  the  . 
two  forms,  but  conspecta  is  larger,  the 
fore  wings  as  much  produced  as  in  any 
of  unicornis.  The  pale  area  on  the 
outer  third  of  the  wing  is  clear  and 
whitish,  and  the  hind  wings  are  clearer 
and  whiter  than  in  any  eastern  example 
of  unicornis, 

S.  TELiFER  (Grote).  This  is  onlv  a 
variety  of  5".  ipomeae^  with  two  long 
distinct  black  streaks,  one  passing 
through  the  discal  spot,  and  the  other 
extending  along  the  submedian  vein. 

Jaxassa  coloradensis  H.  Edw. 
Type.  3  9,  Utah  A  climatic  variety  of 
y,  lignicolor.  It  is  whiter,  paler,  freer 
from  dark  scales,  probably  due  to  living 
in  a  drier  climate,  flying  over  a  paler 
soil,  under  a  clearer  skv.  Yet  an  individ- 
ual  of  y.  lignicolor  from  Georgia,  in  the 
same  collection,  comes  very  near  it. 
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ON  A   FLESHY   LEAF-GALL    ON 
SCRUB   OAK. 

BY   C.    H.    TYLER   TOWN'SEND, 
KINGSTON,  JAMAICA. 

On  the  leaves  of  ^uercus  undulata  var. 
ivrightii,  growing  near  Rilejr's  water,  at  the 
western  base  of  the  Organ  Mountains,  there 
were  found  some  large  thick  fleshy  woollj- 
looking  galls,  May  14,  1892.  The  following 
description  is  made  from  them. 

Gall. — Measurements  of  five  galls  are  as 
follows  :  Greatest  width  (measured  trans- 
versely on  leaf),  i8,  13,  15,  14,  17  mm.  ; 
greatest  length  (meas.  longitudinally  on  leaf)^ 
17,  17,  14,  22,  21  mm.  respectively  ;  greatest 
thickness,  8,  9,  11,  7,  8  mm.  respectively. 
Gall  consisting  of  a  very  marked  thickening 
of  the  leaf,  the  thickened  portion  bulging  out 
most  conspicuously  on  the  lower  side  of  the 
leaf,  beginning  apparently  usually  about  the 
middle  of  the  leaf  and  gradually  embracing 
nearly  the  whole  of  it,  or  all  but  a  more  or  less 
complete  margin  ;  but  sometimes  situated  at 
one  end  or  in  the  middle  of  a  leaf.  Mostly 
whitish  in  color,  but  with  more  or  less  of  a 
reddish-brown  tinge,  covered  with  very  short 
and  fine  woolly  pubescence,  the  extent  of  the 
swelling  indicated  not  only  by  the  thickness 
but  also  by  this  pubescence,  while  the  mid  rib 
and  side  ribs  of  the  leaf  are  plainly  indicated 
in  exaggerated  relief  on  lower  surface  by  the 
partial  or  entire  absence  of  the  pubescence  ; 
ribs  not  indicated  at  all  on  upper  surface. 
Irregular  or  rounded  in  outline,  more  or  less 
flattened  on  upper  surface  of  leaf,  strongly 
convex  and  conspicuous  on  lower  surface,  the 
edges  of  the  swelling  bounded  on  lower  sur- 
face by  a  hypertrophy  of  the  small  net-like 
veins  of  the  leaf.  Sometimes,  in  a  smaller 
leaf,  the  lateral  edges  are  embraced  in  the 
gall,  which  in  that  case  bears  laterally  several 
of  the  marginal  spines  of  the  leaf  appearing 
as  part  of  the  gall,  the  lateral  margin  being 
more  or  less  completely  involved  in  the  swell- 
ing. 


Described  from  five  alcoholic  galls.  Color 
noted  when  freshly  picked.  Opening  the  galls 
disclosed  larvae  and  pupae  of  a  minute  hymen- 
opteron  (probably  a  cynipid),  enclosed  in 
small  smoothly  lined  ellipsoidal  cells,  the 
latter  about  J  mm.  wide  by  ik  mm.  long. 
The  cells  are  mostly  in  the  middle  of  the  gall, 
and  quite  closely  approximated,  about  equally 
distant  from  the  upper  and  lower  sides  of  the 
gall  (corresponding  to  the  upper  and  lower 
sides  of  the  leaf),  and  with  their  long  axes 
perpendicular  to  the  surface  of  the  leaf. 

Dofla  Ana  county.  New  Mexico. 

Arctia  yarrowi  in  Canada.  —  Although 
this  fine  moth  has  been  known  for  twenty 
years  it  appears  to  be  still  very  rare  in  collec- 
tions. The  description  was  based  upon  a 
single  male  from  Arizona  in  collections  made 
by  the  Wheeler  survey  in  1871,  '72  and  '73. 
Mr.  Stretch's  description  appeared  in  vol.  5 
of  the  survey  reports,  chapter  9,  pp.  800-802, 
and  the  moth  is  figured  on  plate  40.  It  is  to 
be  regretted  that  the  altitude  was  not  stated 
in  the  text.  Among  my  few  Heterocera  refer- 
ences I  find  only  one  other  mention  of 
yarrowi^  in  "Proceedings  Davenport  acad. 
nat.  sciences",  vol.  i,  p.  189,  where  occurs 
the  statement  that  a  pair  (J  9)  were  col,- 
lected  in  1873  *'high  up  above  timberline"on 
Washakie  Needle,  a  mountain  in  north- 
western Wyoming. 

Near  Laggan,  Alberta  Province,  Canada, 
during  the  past  seven  summers,  I  have  found 
but  five  yarrowi,  ^  <f  s  29  s,  all  of  them  above 
timberline  on  mountains  five  to  six  miles 
east  of  the  British  Columbia  eastern  bound- 
ary, at  altitudes  ranging  from  7500  to  8500 
feet.  My  examples  diflfer  to  some  extent  on 
upper  surface  from  the  figure  on  plate  40. 
On  inner  margin  of  primary  the  two  nearly 
marginal  light  spots  near  base  of  wing  are 
relatively  larger  than  in  the  figure,  and  on 
costal  margin  the  two  light  spots  near  base 
have  not  the  formal  squareness  shown  in  the 
figure  but  are  irregularly  rhomboidal.  On 
hind  wing  the  black  spot  of  anal    angle  is 
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narrowlj  joined  to  the  nearest  median  spot; 
in  the  figure  these  two  spots  are  entirely  sep- 
arate. The  local  examples  are  remarkable 
for  bilateral  symmetry,  which  the  figure 
markedly  lacks.  The  light  markings  of  prim- 
ary in  two  of  the  local  males  are  moderately 
more  developed  than  in  the  Arizona  male  as 
figured.  The  two  females  have  these  light 
markings  still  more  produced;  in  other  re- 
spects they  differ  little  from  the  males. 

Comparing  the  description  of  Arctia  rem- 
issa  of  Hudson  Bay,  doubtfully  named  by 
Henry  Edwards  as  a  new  species  (Entomo- 
logica  americana,  January  1888,  p.  184),  I 
find  my  local  examples  true  yarro-wi  as 
distinguished  from  remissa,  and  not  close 
enough  to  the  latter  to  give  much  aid  in 
determining  its  validity  as  a  species.  The 
color  of  the  light  markings  on  anterior  wing 
oi  yarrowi  is  described  in  the  text  as  "clear 
lemon-yellow";  in  description  of  remissa  it 
is  stated  as  buff;  in  my  local  examples  of 
yarrowi  the  color  is  buff,  modified  by  a  slight 
tinge  of  olive. 

That  yarrowi  is  strictly  alpine  in  this 
district  is  not  certain,  though  strongly  indi- 
cated  by  the  facts  so  far  learned.  If,  in  addi' 
tion^  its  occurrence  in  Arizona  should  prove 
to  be  at  low  elevation^  such  a  combination 
would  make  a  most  singular  case  in  geo- 
graphical distribution.  Probably,  however, 
its  occurrence  in  Arizona  is  entirely  alpine. 

Thomas  E.  Bean 


Entomological  Notes. —  The  Division 
of  Entoniology  of  the  United  States  depart- 
ment of  agriculture,  has  issued  a  circular 
regarding  the  appearance  this  year  of  either 
race  of  the  "'seventeen  year  locust,"  asking  for 
any  confirmatory  experience  as  to  the 
appearance  or  non-appearance  of  the  insects 
in  any  locality.  Any  evidence  giving  the 
extent  of  territory  over  which  they  appear  or 
any  well-attested  dates  of  their  appearance  in 
previous  years,  will  be  thankfully  received 
and  appreciated.  The  following  list  is  pre- 
pared from  previous  records. 


Brood  XVI.— Tredecim— (1880,  1893). 
Alabama. — Lowndes  County. 
Georgia. — Cobb  and  Cherokee  Counties. 
Tennessee. — Lincoln  County. 
North    Carolina. — Lincoln     and     Moore 
Counties. 
This   brood   is    but   little    known,  and  all 
require  further  confirmation  this  year. 
Brood  XI. — Septendecim — (1876,  1893). 
North    Carolina.— From  Raleigh,  Wake 
County,  to  the  northern  line  of  the 
State;     also     in     the     counties     of 
Rowan,  Davie,   Cabarrus,    and   Ire- 
dell. 
Virginia. — From     Petersburg,     Dinwiddie 
County,  to  the  northern  line  of  the 
State;     Bedford      and     Rockbridge 
Counties;   Valley  of  Virginia   from 
the  Potomac  River  to  the  Tennessee 
and  North  Carolina  lines. 
District  of  Columbia. — Woods  north  of 

Washington. 
Maryland. — Southern  half  of  St.  Mary's 

Countv. 
Kentucky. — Trimble  County. 
Indiana. — Knox,    Sullivan,     and     Posey 

Counties. 
Illinois. —Madison  County. 
Kansas. — Dickinson    and     Leavenworth 

Counties. 
Colorado. — Cheyenne  Canyon. 
This  is  a  well-established  brood,   most  of 
the  localities  in  the  Eastern  States  as  well  as 
those  in   Indiana   and    Illinois   having  been 
.verified  in  the  past  years;   but  the  localities 
in  Kentucky  and   Kansas   require  confirma- 
tion,   and    that    in    Colorado    is    extremely 
doubtful. 

Professor  Riley  in  his  interesting  address 
on  parasitism  in  insects,  printed  in  the  Pro- 
ceedings of  the  entomological  society  of 
Washington,  has,  apparently,  overlooked 
the  fact  that  the  ''genuine  oestrid  larva'* 
recorded  and  figured  by  Packard  as  taken 
from  under  the  skin  of  the  back  of  the  neck 
of  the  box  turtle,  Cistudo  Carolina^  has  been 
proved  by  Wheeler  (Psyche,  v.  5,  p.  403) 
to  be  a  species  of  Sarcophaga. 
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Mr.  J.M.  Aldrich,  lately  of  Lawrence,  Kan- 
sas and  formerly  entomologist  to  the  experi- 
ment station  at  Brookings,  S.  Dakota,  has 
been  appointed  entomologist  to  the  experi- 
ment station  at  Moscow,  Idaho. 

Rubsaamen  has  published  in  the  Berliner 
entomologische  zeitschrift  (v.  37)  a  system- 
atic study  of  the  Cecidomyidae  of  the  Berlin 
museum,  accompanied  by  14  plates  illus- 
trating the  structure  of  the  wings,  abdominal 
appendages,  antennae,  head,  pupae  and 
•'breast  bone".  They  are  divided  into  2  sub- 
families and  23  genera,  4  of  them  new;  80 
species  are  considered. 

The  first  (double)  number  of  the  same 
journal  for  1893  is  given  up  to  the  first  instal- 
ment of  a  description  by  Karsch  of  the  insects 
of  Adeli,  West  Africa,  consisting  of  the 
Apterygota,  Odonata,  Orthoptera  saltatoria, 
and  butterflies. 

Aldrich  publishes  in  the  first  part  of  vol. 
2  of  the  Kansas  university  quarterly  a  re- 
vision of  the  N.  American  species  of  the 
dipteran  genera  Dolichopus  and  Hygroceleu- 
thus,  81  of  the  former  (21  new)  and  5  of  the 
latter  (i  new).  An  excellent  plate  is  added, 
especially  devoted  to  antennae. 

Moore's  Lepidoptera  Indica  (part  15)  is 
still  occupied  with  the  Satyrinae;  the  early 
stages  of  only  one  species  are  figured,  but 
the  wet-season  and  dry  season  broods  of  eight 
species  are  distinguished. 


PROCEEDINGS  OF  SOCIETIES. 

CAMBRIDGE   ENTOMOLOGICAL   CLUB. 

14  April,  1893.—  The  178th  meeting  was 
held  at  156  Brattle  St.,  Mr.  S.  Henshaw  in 
the  chair.  Mr.  H.  A.  Morgan  of  Baton 
Rouge,  La.,  was  elected  to  active  member- 
ship. 

Mr.  S.  H.  Scudder  showed  the  fossil  fly 
from  Florissant  which  he  had  described  under 


the  name  of  Mycetophaetus  intermedium 
Owing  to  a  suggestion  of  M.  Ch.  Brongniart 
of  Paris  he  had  re-examined  the  specimen 
and  found  that  he  had  been  mistaken  in  re- 
ferring it  to  the  Mycetophilidae,  since'  the 
antennae  are  brief  and  not  very  long  as  he 
had  supposed  and  the  relative  stoutness  of 
the  legs  showed  that  notwithstanding  its  ap- 
parently spurred  tibiae  and  small  size  it 
belonged  to  the  neighboring  family 
Bibionidae  and  to  the  genus  Penthetria,  an 
existing  genus  already  well-known  in  tertiary 
deposits. 

Mr.  A.  G.  Mayer  remarked  on  the 
lepidopterous  fauna  of  the  Bahamas  which 
he  had  just  visited.  All  the  species  found 
by  him,  with  the  exception  of  a  Utetheisa, 
are  strong  fliers,  as  the  weak  fliers  are  blown 
off"  shore  by  the  trade  winds.  Anosia  plex- 
ippus  was  seen  as  well  as  species  of  Pieridae, 
Heliconidae  and  Hesperidae.  The  fauna  and 
flora  seem  derived  largely  from  the  United 
States,  though  in  part  from  South  America. 

Mr.  Scudder  called  attention  to  a  recent 
paper  by  Hampson  on  stridulation  in 
Lepidoptera  and  said  he  had  heard  a  clicking 
sound  from  Polygonia  faunus  on  Mt.  Wash- 
ington, N.  H.  Mr.  Mayer  said  he  had 
observed  the  same  in  P.  interrogationis. 

Mr.  A.  P.  Morse  exhibited  specimens  of 
the  pupae  and  imagines  of  a  moth  found 
feeding  on  woolens;  also  the  opened  egg 
cocoon  of  a  spider  which  in  nature  bore  a 
considerable  resemblance  to  an  oak  apple. 

Dr.  H.  S.  Pratt  stated  that  he  had  recently 
been  engaged  in  studying  the  embryology  of 
the  sheep  tick.  The  head  is  developed  in 
the  embryo  but  is  concealed  in  the  larva  by 
two  imaginal  disks,  which  are  formed  by 
invagination  on  the  dorsal  side  at  some  dis- 
tance from  the  anterior  end ;  they  remain 
latent  during  the  larval  state  and  in  the  pupa 
are  developed  into  the  head.  The  larva 
bears  considerable  resemblance  to  that  of 
the  fly. 
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The  Butterflies  of  the  Eastern  United  States  and  Canada 

With  special  reference  to  New  England.     By  Samuel  H.  Scudder. 

Illustrated  with  96  plates  of  Butterflies,  Caterpillars,  Chrysalids,  etc.  (of  which  41  are 
colored)  which  include  about  2,000  Figures  besides  Maps  and  Portraits.     1958  Pages  of  Text. 
Vol.  I.     Introduction;  Nymphalidae. 
Vol.  2.     Remaining  Families  of  Butterflies. 
Vol.  3.     Appendix,  Plates  and  Index. 

The  set,  3  vols.,  royal  8vo,  half  levant,  $75.00  net. 
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author  has  selected  for  treatment  the  butter- 
flies, less  than  one  hundred  in  number,  which 
would  be  almost  purely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  ttie  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  tlieir  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
purpose  to  treat  them  as  ifthey  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 
ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  different  spe- 
cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life.  A  short  introduction  to 
the  study  of  butterflies  in  general  is  prefixed 
to  ilie  work,  and  is  followed  bv  a  brief  account 
of  the  principal  literature  of  the  subject. 
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In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 
ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 
terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
buttertly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 
od has  a  certain  advantage  from  its  simplicity 
and  directness. 
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NOTES    ON  GLUPHISIA. 


BY    HARRISON    G.    DYAR,  NEW    YORK   CITY. 


Dr.  Packard  has  recorded  his  opinion 
concerning  the  species  of  Gluphisia  in 
the  August  number  of  Psyche,     From 
an  examination  of  the  same  material,  I 
have  reached  somewhat   different  con- 
clusions,   and    it  may  not  be    without 
interest   to    compare  the    two    views. 
The  principal  difference  is  in  regard  to 
G.  wrightii.    Dr.  Packard  considers  it 
to  be  close  to  G.  severa  while  I  regard 
it  as  the    9  of  G.  albofascia,     I  think 
that  Dr.  Packard  has  allowed  himself 
to  be  led  too  closely  by  the  statements 
of  Henry  Edwards,  published  with  his 
original  description.     As  in  the  case  of 
Ichthyura  bifiria^  where  Dr.   Packard 
has  simply  copied  Edwards's  statement 
as  to  the  relationship  of  that  species,  so 
here    he   repeats  this   course.     I   have 
shown    that    /.    bifiria  is    not   at   all 
closely    related    to  /.    brucei  as  stated 
by  Edwards,  and,  in  the  present  case, 
G.  wrightii^  to  my  eye,  bears  no  close 
relation  to   G.    severa,     I    would    cer- 
tainly put  it  in  the  other  section  of  the 
genus.     The  habitat  is  in  accord  with 
this     arrangement,    for    the    fauna    of 
southern  California    is   essentially   that 
of  the  great   arid  region   west   of   the 
Rockies    (when    the    species    are    not 
endemic),    while   that   of    the     Sierra 
Nevada  is  largely   that   of  the    Pacific 


Northwest,    and   thus   more  similar  to 
the  Atlantic  district. 

Dr.  Packard  is  inclined  to  consider 
G.  albofascia  and  allies  as  * 'climatic 
varieties"  of  G.  ridenda.  As  he  does 
not  define  this  term,  I  understand  him 
to  mean  that  they  are  modified  to  their 
present  form  by  the  direct  influence  of 
the  climate  of  their  habitat,  and  that  if 
removed  to  some  other  region,  they 
would  not  remain  constant  in  their 
characters.  That  this  is  so  cannot  be 
assumed  without  proof,  though  the 
experiments  of  Weismann  and  others, 
to  which  Dr.  Packard  refers,  might 
seem  to  indicate  it. 

I  have  not  been  able  to  perform  any 
experiments  in  regard  to  these  cases  in 
Gluphisia ;  but  I  have  done  so  in 
Ichthyura.  There  is  a  pale  form  of 
/.  vau  in  the  Rocky  Mountain  region, 
which  bears  much  the  same  relation  to 
/.  vau  that  G.  ridenda  does  to  G. 
trilineata,  Mr.  C.  A.  Wilev  had  the 
kindness  to  send  me  eggs  of  this  form 
from  Miles  City,  Montana,  and  they 
were  raised  in  the  typically  eastern 
climate  of  Boston ;  but  produced  an 
imago  of  the  pale  form.*  I  am  inclined, 

*The  larvae  had  but  four  stages  while  /.  x>au  from 
Boston  have  five,  if  my  observations  are  correct.  In 
the  last  case.  I  did  not  observe  the  staf^es  in  sequence, 
so  that  there  is  some  chance  of  error.  (See  Can.  ent., 
June  and  July  189a.) 
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therefore,  to  regard  the  climatic  forms 
of  Gluphisia  as  permanent,  probably 
produced  by  the  action  of  natural  selec- 
tion to  fit  them  to  their  surroundings. 
I  class  them  as  local  races,  by  which  I 
mean  that   they   are   constant   in  their 

Packard's  Arrangement, 

1.  G.  trilineata    Pack. 

var.  ridenda  Hy.  Ed. 
rupta  Hy.  Ed. 

2.  G.  albofascia  \\y,  Ed. 

formosa  Hy.  Ed. 

3.  G.    wrightii    Hy.  Ed. 

sez'era  Hy.  Ed. 
danbyi  Neum. 
avimacula    Huds. 
var.  glossoniae  Pack. 

4.  G.   lintneri  Grt. 


characters,  but  differ  only  slightly  and 
in  unessential  particulars  from  the  first 
described  species. 

I  give  below  Dr.  Packard's  arrange- 
ment of  Gluphisia  and  my  own  in  par- 
allel columns. 

Dyar^s  Arrangement, 

1.  G.  trilineata  Pack. 

race  ridenda  Hy.  Ed. 
race  quinquelinea  Dyar. 

2.  G.  albofascia  Hy.  Ed. 

wrightii  Hy.  Edw. 
var.  rupta  Hy.   Ed. 

3.  G-  formosa   Hy.   Ed. 

4.  G.   severa   Hy.    Ed. 

var.  danbyi  Neum. 
race  avimacula  Huds. 
var.  6]066onii  Pack. 

5.  G.  lintneri  Grt. 


In  tabular  form,  I  separate  the  species  as  follows: — 

Size  small ;  no  basal  yellow  dot  (§  Gluphisia). 

With  a  yellow  (or  black)  central  band  on  primaries. 
Markings  distinct     ...... 

Markings  confused  and  irrorate 
Pale,  with  no  distinct  yellowish  markings 
Size  large  ;  a  basal  yellow  dot  on  median  vein  (§  Eumelia) 
A  yellow  angular  discal  dot     ..... 

No  yellow  discal  dot       .  ..... 


trilineata. 

formosa. 

albofascia. 

severa. 
lintneri. 


Notes. — On  September  12th  I  caught,  in 
Broukline,  Mass.,  a  large,  battered  Papilio 
cresphonies^  which  was  tlying  rather  feebly 
about  some  Salvias.  It  is  the  only  one  I 
have  seen  tlving  in  Massachusetts. 

At  Nonquitt,  Mass.,  Miss  Ida  M.  Eliot  and 
I  had  two  larvae,  Arctians  unknown  to  us 
and  certainly  not  acrea^  of  a  cream-white 
color.  The  body  was  cream-white  with  three 
broken,  blackish,  longitudinal  lines.     There 


were  no  dark  hairs.  These  larvae  we  fed  on 
wild  indigo-plant,  Baptisia  tinctoria,  and 
after  a  few  days  the  larger  larva  moulted, 
coming  out  of  a  deep,  glossy,  indigo-blue 
color,  almost  black.  The  smaller  larva  first 
moulted  of  a  deep-blue  gray  color,  then  again 
ofa  deep  blue  like  the  other.  These  larvae 
grew  to  a  length  of  nearly  3  inches,  and  were 
very  striking  in  appearance. 

Carolint  G,  S^nU, 


Ojtobe.-  189J.J 
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(^Continued  from  fage  s^^') 
173.  L.  major ^  sp.  nov.  $ ,  The  wings 
have  the  same  general  appearance  as  in  the 
preceding  species.  The  basal  area  of  the 
primaries  is  pale  ferruginous  defined  out- 
wardly by  a  curved  brown  line  followed  by  a 
broad  transverse  median  band  of  darker 
brown  defined  externally  by  a  curved  and 
sinuate  dark  brown  line,  which  is  produced 
upon  the  secondaries  and  is  succeeded  by  a 
broad  and  somewhat  diffuse  brown  line, 
which  in  turn  is  followed  by  a  sinuate  series 
of  cinereous  hastate  spots,  as  in  the  preced- 
ing species.  The  outer  margin  of  the  prim- 
aries shades  into  lilacine.  At  the  end  of  the 
cell,  there  is  a  large  and  conspicuous  round 
silvery  white  spot.  The  secondaries  have 
the  costa  broadly  dark  brown  with  the  outer 
margin  broadly  paler  brown.  The  base  and 
inner  margin  are  pale  stramineous.  On  the 
underside,  the  primaries  are  reddish-fuscous 
crossed  by  a  broad  transverse  median  band 
and  clouded  with  blackish  at  the  apex  and  on 
the  outer  margin.  The  secondaries  are 
reddish-brown  heavily  dusted  with  dark 
brown  scales  and  clouded  with  dark  brown  at 
the  base.  A  broad  sinuate  transverse 
median  band  of  dark  reddish-brown  bordered 
externally  and  internally  by  blackish  lines 
crosses  the  wing  from  the  lobe  on  the  costa 
to  the  first  median  nervule,  and  is  succeeded 
toward  the  outer  margin  by  a  series  of  five 
or  six  blackish  spots  forniing  an  irregular 
curved  series  and  margined  externally  by 
pale  gray. 

9  .  The  female  resembles  the  male  in  the 
general  color  of  the  wings,  but  lacks  the 
silvery  spot  upon  the  cell  and  all  the  mark- 
ings are  not  only  much  more  obscure,  but 
more  intricate,  the  single  transverse  lines  on 
the  primaries  in  this  sex  being  all  geminate 
and  darker,  and  the  outer  margin  being 
heavily  clouded  with  blackish.  The  secon- 
daries are  traversed  by  a  broad  and  diffuse 
band  of  submarginal  markings.  The  base 
and  the  inner  margin  are  obscure  brown,  as 
the  rest  of  the  wing.     On  the  under  side,  the 


primaries  are  uniformly  obscure  brown  with 
the  outer  margins  and  the  apex  heavily 
clouded  with  blackish.  The  transverse 
median  band  which  appears  in  the  male  on 
the  under  side  of  the  primaries  is  wanting. 
The  under  side  of  the  secondaries  is  blotched 
and  marbled  with  fuliginous  upon  a  dark 
brown  ground  in  a  most  intricate  manner. 
Expanse,  $  48  mm.  9  68  mm. 
Described  from  specimens  taken  in  coitu. 

174.  L.  margine  punctata y  sp.  nov.  J. 
Front,  collar,  and  thorax  pale  fawn,  inclined 
to  ochraceous;  upper  side  of  abdomen,  lower 
side  of  thorax  and  abdomen  and  legs  very 
pale  fawn.  The  wings  are  pale  fawn,  inclined 
to  cinereous.  The  primaries  are  ornamented 
by  a  very  pale  ochraceous  sub-basal  curved 
line  defined  outwardly  and  inwardly  by  very 
narrow  darker  lines.  This  is  followed  by  a 
lunulate  silvery  spot  at  the  end  of  the  cell, 
beyond  which  there  is  a  straight  transverse 
ochraceous  limbal  line,  running  from  beyond 
the  middle  of  the  costa  to  the  middle  of  the 
inner  margin  and  marked  externally  and 
internally  by  very  narrow  brown  lines.  A 
conspicuous  series  of  blackish  dots  produced 
outwardly  between  the  first  and  second 
median  nervules  runs  from  the  apex  to  the 
inner  margin  before  the  outer  angle.  The 
secondaries  are  cinereous  and  the  submar- 
ginal series  of  blackish  dots  is  continued 
upon  them.  The  wings  on  the  under  side 
are  pale  cinereous,  the  markings  of  the  upper 
surface  reappearing  faintly  upon  them.  The 
fringes  are  separated  from  the  body  of  the 
wing  by  a  very  fine  black  line  and  are 
obscurely  checkered.     Expanse,  35  mm. 

Gastropacha,  Ochs. 

175.  G.  ctMeraseemSy  sp.  nov.  <J.  Allied 
in  the  form  of  the  wings  to  G,  Gerstackerii^ 
Dew., but  widely  different.  The  body  is  pale 
cinereous,  as  also  the  upper  side  of  both 
wings.  There  is  a  very  irregular  and  obscure 
sub-basal    line   followed   by   a   trifid   silvery 
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spot  at  the  end  of  the  cell,  succeeded  bj  a 
band  of  transverse  Hmbal  markings,  lunulate 
in  form,  whitish,  and  margined  externally 
and  internally  by  dark  brown,  succeeded  by 
an  interrupted  submarginal  series  of  obscure 
blackish  spots.  The  secondaries,  which  are 
pale  ashen  like  the  primaries,  have  a  large 
translucent  circular  spot  at  the  end  of  the  cell, 
and  the  lines  of  the  primaries  are  continued 
upon  the  secondaries.  On  the  under  side  the 
markings  of  the  upper  side  reappear,  but  far 
more  sharply  defined  and  darker  in  color. 
Both  wings,  furthermore,  are  heavily  clouded 
on   the  median   area   with  dark  slaty-gray. 

9 .  The  female  does  not  differ  materially 
from  the  male,  except  in  the  much  greater 
size  and  the  corresponding  modifications  of 
outline  and  the  much  greater  obscurity  of 
the  transverse  markings.  Expanse,  ^,  65 
mm. ;   9  f  95  mm. 

The  female  in  my  possession  was  reared 
from  a  cocoon  about  three  inches  in  length 
and  three-fourths  of  an  inch  in  diameter, 
which  was  found  attached  to  the  trunk  of  a 
tree.  The  cocoon  is  whitish  in  color,  the 
exterior  compacted  of  silk  mingled  with  the 
whitish  hair  and  the  short  but  sharp  blackish 
spines  of  the  larva.  The  inner  layers  of  the 
cocoon  are  hard  and  coriaceous.  The  chry- 
salis is  relatively  long,  black,  smooth,  and 
without  a  cremaster.  The  insect  may  be 
distinguished  from  G.  Gerstdckerii  by  its 
uniformly  cinereous  color  and  the  absence 
of  the  broad  mesial  band  of  dark  brown  which 
characterizes  the  latter  species. 

Lasiocampa,    Schrank. 

176.  /r.  viridescens,  vsp.  no  v.  <?.  Culmen 
of  antennae  pale  yellow;  setae  dark  brown; 
body  olive-green  throughout  with  the  end  of 
the  abdomen  tufted  with  reddish  hair.  Upper 
side :  Primaries  olive-green  clouded  with 
reddish-brown  on  the  costa  and  along  the 
outer  margin,  traversed  by  a  sub-basal  and 
geminate  transverse  median  brown  line. 
There  is  at  the  end  of  the  cell  a  small  linear 


brown  discal  dot.  The  outer  third  of  the 
wing  is  ornamented  by  an  irregularly  curved 
and  denticulate  series  of  lilacine-brown  mark- 
ings, which  are  immediately  followed  exter- 
nally by  a  pale  green  band  conformed  to  the 
outer  margin  of  these  darker  markings.  The 
secondaries  are  brown,  darker  at  the  base, 
where  they  are  heavily  clothed  with  hair. 
The  fringes  on  the  secondaries  are  narrow 
and  uniformly  pure  white.  On  the  under 
side  both  wings  are  br«wn  laved  on  the 
costae  with  pinkish.  The  marks  of  the 
upper  surface  of  the  primaries  reappear  indis- 
tinctly on  the  lower  side.  The  secondaries 
have  a  dark  pinkish-brown  incomplete  trans- 
verse line  running  from  the  costa  and  ter- 
minating about  the  middle  of  the  cell.  The 
outer  margin  is  grayish-white.  The  fringes 
are  white  as  upon  the  upper  side.     Expanse, 

43  mn^- 

There  is  a  specimen  of  this  species  un- 
named in  the  collection  of  Mr.  Herbert 
Druce  of  London. 

177.  L.  immundti^  sp.  nov.  f.  Upper 
side  of  thorax  and  abdomen  brown,  the 
thorax  somewhat  hoary.  The  under  side  of 
the  body  and  the  legs  paler  brown.  The 
upper  side  of  the  primaries  is  of  the  same 
color  as  the  thorax  shading  into  pale  hoary- 
brown  on  the  outer  margin.  There  is  a 
small  silvery  dot  at  the  end  of  the  cell.  The 
primaries  are  crossed  by  obscure  dark  brown 
geminate  sub-basal  and  median  transverse 
bands.  There  is  a  submarginal  series  of 
sinuous  and  denticulate  narrow  brown  lines. 
The  secondaries  are  pale  at  the  base,  inclin- 
ing to  ferruginous,  with  the  outer  margins 
broadly  brownish-fuscous.  On  the  under 
side,  both  wings  are  pale  brownish-fuscous; 
both  are  crossed  by  obscure  and  diffuse 
transverse  median  bands. 

$ .  The  female  differs  from  the  male  in 
having  the  tips  of  the  patagia  and  inner 
margin  and  outer  angle  of  the  primaries 
laved  with  pale  ochraceous.  There  are  aUo 
a    few   obscure    whitish    submarginal    lines 
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below  the  apex.  On  the  under  side  both 
wings  are  dark  fuscous  with  no  traces  of  the 
transverse  median  bands.  Expanse,  $  58 
mm.;  ?  75  mm.  Habitat  Kangw^  and 
Benita. 

This  species  differs  somewhat  in  the 
ground  color.  Some  of  the  males  before 
me  are  much  paler  than  the  type. 

178.  L.  leucopkaea,  sp.  nov.  ^.  Front, 
collar,  and  thorax  dark  vandjke  brown ; 
upper  side  of  abdomen  paler,  inclining  at 
anal  extremity  to  hoary-gray.  The  legs 
and  lower  side  of  thorax  and  abdomen  dark 
Vandyke  brown.  Upper  side :  The  prim- 
aries at  the  base  are  dark  vandyke  brown 
marked  with  a  few  bright  ferruginous  scales. 

The  outer  margins^  are  lilacine-gray. 
There  is  a  small  silvery  dot  at  the  end  of 
the  cell.  The  wing  is  further  ornamented  by 
geminate  sub-basal  and  geminate  transverse 
median  angulated  lines  of  obscure  blackish 
and  a  submarginal  series  of  pale  ochraceous 
denticulate  lines  running  from  the  apex  to 
the  inner  margin  before  the  outer  angle. 
The  secondaries  are  broadly  vandyke  brown 
on  the  costa  with  the  remainder  ot  the 
wing  uniformly  pale  vandyke  brown,  shad- 
ing into  grayish  on  the  outer  margin. 
Under  side :  Both  wings  are  uniformly  pale 
grayish-brown.  The  secondaries  have  the 
fringes,  which  are  narrow,  pale  gray,  and 
the  inner  margin  a  trifle  lighter  than  the 
rest  of  the  wing.     Expanse,  48  mm. 

179.  L,  luUscenSj  sp.  nov.  ^.  Allied  to 
the  preceding  species,  from  which  it  may  be 
distinguished  by  its  uniformly  smaller  size, 
warmer  coloration,  and  the  invariable  pres- 
ence of  a  broad  patch  of  yellow  on  the  inner 
margin  near  the  outer  angle  and  a  smaller 
patch  of  yellow  near  the  base  about  the 
origin  of  the  first  median  nervule;  also  by 
the  invariable  presence  of  several  silvery 
white  lunulate  markings  on  the  primaries 
below  the  apex;  otherwise  this  species  does 
not  materially  differ  from  the  preceding. 


9 .  The  female  is  marked  almost  precisely 
like  the  male,  but  is  much  larger,  the  pre- 
valent color  being  a  warm  pinkish-brown. 
Expanse,   J   45  mm. ;    9   ^5  nim. 

I  have  a  good  series  of  this  species  ex 
larva.  They  emerged  from  the  cocoon  in 
the  latter  part  of  August  and  early  Sep- 
tember, having  pupated  between  July  28th 
and  August  17th.  I  shall  in  a  future  paper 
furnish  a  full  description  of  the  larvae. 

180.  L.  minima t  sp.  nov.  J.  Fror\t, 
collar,  and  upper  side  of  the  thorax  warm 
reddish-brown.  Upper  side  of  abdomen  pale 
pinkish-brown ;  legs  and  under  side  of  the 
body  pale  pinkish  brown,  the  anterior  margins 
of  the  legs  being  marked  with  dark  brown. 
Upper  side:  The  primaries  are  pale  pinkish- 
brown  of  the  same  color  as  the  upper  side  of 
the  abdomen  with  a  dark  brown  band  of  the 
same  color  as  the  upper  side  of  the  thorax 
extending  obliquely  from  the  costa  at  the 
base  to  the  outer  angle.  The  apical  third 
of  the  wing  below  the  costa  is  clouded  with 
the  same  dark  brown  color.  There  is  a 
small  silvery  spot  at  the  end  of  the  cell,  and 
very  narrow  and  obscure  angulated  trans- 
verse basal,  median,  limbal,  and  submar- 
ginal lines.  The  secondaries  are  pale 
pinkish  brown  of  the  same  shade  as  the 
upper  side  of  the  abdomen  and  have  an 
obscure  incomplete  transverse  median  line 
on  the  costa.  On  the  under  side,  both  wings 
are  pale  pinkish-brown,  the  dark  lines  of  the 
upper  surface  reappearing  very  faintly  and 
obscurely  upon  this  side.     Expanse,  30  mm. 

SATURNIIDAE. 

Cyrtogone,  Walk. 

181.  C  iicAenodes,  sp.  nov.  J.  Front 
and  collar  dark  brown ;  patagia  vandyke 
brown  sprinkled  with  hoary  scales.  The 
middle  of  the  thorax  and  the  upper  side  of 
the  abdomen  are  whitish,  hoary,  marked 
with  a  line  of  black  spots  on  the  dorsal  line 
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of  the  abdomen,  and  by  a  lateral  row  of  simi- 
lar spots  on  either  side  of  the  abdomen  above 
the  spiracles.     The  pectus  and  legs  and  the 
lower  side  of  the  abdomen  are    rich   dark 
brown.    The  tarsi  are  ringed  with  pale  yel- 
lowish.    Upper   side:     The    primaries    are 
olivaceous-gray,  shading  at  the  apex  and  on 
the  outer  margin  near  the  middle  into  pale 
ochraceous.     They  are   profusely   sprinkled 
with  transverse  linear  greenish-gray  striae. 
There  is  an  interrupted  sub-basal  line  cross- 
ing the  lower  end  of   the  cell   and  curving 
outwardly    to  near  the  middle  of  the  inner 
margin.      This   line   is   rich   velvety   black. 
The  outer  angle  and  the  apical  third  of  the 
wing  are  clouded  with  vandyke  brown  and 
marked  by  exceedingly  intricate  black  curved 
zigzagged    submarginal    lines.     The   secon- 
daries at  the  base  and  on  the  costa  are  van- 
dyke  brown,  shading  into  pinkish  near  the 
costa.    The   outer    margin    and    the   inner 
margin   are  broadly  vandyke  brown  marked 
with  a  multitude  of  minute  blackish   striae 
and  spots.     A  zigzag    black  line  runs  from 
the  inner  margin  above  the  anal  angle  toward 
the  outer  margin.     On    the  under  side,  the 
primaries  have  the  base  and  the  inner  margin 
broadly    laved     with    pink;    the    costa,    the 
apical     third,    and    the   outer     margin     pale 
fuliginous  dotted  and  streaked  with  exceed- 
ingly intricate  spots  and    lines  of   blackish, 
with   two  or  three   silvery   white  dots   upon 
the  costa  near  the  middle.     The  secondaries 
have  the  same  color   and  style  of  marking  as 
the  apical  third  of  the  primaries.     The  gen- 
eral  effect   of    the    marking   and    coloration 
strongly  suggests     some    forms   of    lichens, 
hence,  the  specific  name.     Expanse,  58  to  65 
mm.     Habitat  Kangw^  and    Benita.     Taken 
in  the  month  of  January. 

Mr.  Kirb}'  in  his  synonymical  catalogue 
refers  Cyrtogone,  Westw.,  to  the  Pinaridae, 
but  without  propriety.  I  have  carefully  de- 
nuded the  wings  of  a  specimen  of  the  above 
species,  which  I  compared  with  the  types 
of  the  genus  in  the  British  Museum  and 
find   the   neuration   to  be  strictly   Saturniid. 


Westwood  was  right  in  his  location  of  the 
genus.  It  has  nothing  in  common  with 
Pinara  or  Gonometa,  the  typical  genera  of 
Mr.  Kirby's  group. 

ARBELIDAE. 

Lebedodbs,  gen.  nov. 

Allied  to  Bncaumaptera^  Hpsn.  The  palpi 
minute,  porrect;  antennae  of  male  relatively 
short,  bipectinated  to  tips,  the  branches 
gradually  diminishing  in  length  from  the 
base  to  the  tip;  legs  hairy;  tibiae  with  long 
terminal  spurs.  Fore  wings  with  veins 
seven,  eight,  and  nine  stalked  together. 
Hind  wings  with  no  bar  between  vein  seven 
and  eight;  vein  eigtU  long  running  nearly 
parallel  to  the  costa  as  far  as  the  apex ;  the 
areole  is  divided  in  the  middle  by  a  narrow  up- 
right bar;  veins  three  and  four  from  the  end 
of  the  cell ;  veins  five  and  six  from  the  upper 
and  lower  angles  of  the  areole.  Type  L 
cosstila^  Holl. 


Neuration  of  L.  cossula,  HoII.,  cf  j 

182.  L.  cossula,  sp.  nov.  ^ .  Extremity  of 
abdomen  projecting  for  half  its  length  beyond 
the  inner  margin  of  the  secondaries.  Front 
and  collar  pale  mouse  color;  patagia  dark 
blackish-brown,  margined  internally-  by 
mouse  color;  upper  side  of  thorax  mouse 
color;  upper  side  of  abdomen  mouse  color 
inclining  towards  the  anal  extremity  to  pale 
ochraceous  and  ornamented  on  the  dorsal 
line  immediately  back  of  the  metathorax  by 
a    large  patch  of  brown,   or  blackish  hairs. 
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The  under  side  of  the  body  and  the  legs  are 
mouse  color.  The  primaries  and  the  secon- 
daries on  the  upper  side  are  mouse  color, 
shading  slightly  on  the  inner  margin  into 
brownish.  The  inner  margin  from  the  base 
to  the  middle  below  vein  one  is  dark,  black- 
ish-brown. The  wings  are  crossed  by  a  num- 
ber of  brownish  transverse  striae  and  marked 
on  the  outer  third  by  a  straight  transverse 
brown  line  running  from  the  costa  two-thirds 
of  the  distance  from  the  base  to  the  outer 
angle,  where  it  unites  with  a  similarly  colored 
curved  submarginal  brown  line.  The  secon- 
daries are  marked  on  their  inner  two-thirds  bv 
numerous,  narrow,  transverse  brown  striae. 
On  the  under  side,  both  wings  are  paler  than 
on  the  upper  side  and  the  markings  of  the 
upper  surface  faintly  reappear.  Expanse,  50 
mm. 

Mbtarbela,  gen.  nov. 

Allied  to  Arbela,  Moore,  but  differing  in 
the  following  particulars  :  The  antennae  are 
relatively  shorter  than  in  the  genus  Arbela; 
the  primaries  have  a  bar  between  veins  nine 
and  ten  a  little  beyond  the  origin  of  vein 
seven,  which  together  with  vein  eight  are 
emitted  from  vein  nine.  The  existence  of 
this  bar  results  in  the  formation  of  a  secon- 
dary cell  beyond  the  true  cell.  In  the  secon. 
daries,  vein  one  has  two  branches,  whereas  in 
Arbela  there  are  three;  and  veins  six  and 
seven  are  stalked,  whereas  in  Arbela 
they  spring  directly  from  the  cell.  Type 
Metarbela  stivafer^    Holland. 


183.  M,  stivafer^^  sp.  nov.  <J.  The 
palpi  brown;  front  very  light  brown;  collar 
and  patagia  darker  brown ;  upper  side  of 
thorax  and  abdomen  clothed  with  golden, 
ochraceous  hairs ;  the  lower  side  of  thorax 
and  abdomen  covered  with  long  silky  pale 
ochraceous  scales.  The  primaries  on  the 
upper  side  are  pale  ochraceous  with  the  outer 
margin  fading  into  pale  cinereous.  The 
fringes  are  a  trifle  darker  than  the  marginal 
portion  of  the  wing.  The  body  of  the  wing 
below  the  cell  and  beyond  it  toward  the 
outer  margin  is  clouded  with  brownish 
irregular  markings.  On  the  lower  margin 
a  well  defined  silvery  line  runs  from  the  base 
to  the  outer  angle.  This  line  is  curved 
strongly  beyond  the  base  forming  almost  a 
semi-circle  from  the  base  to  the  origin  of  the 
first  median  nervule,  and  then  runs  along  this 
nervule  as  a  straight  line  to  the  outer  angle. 
Midway  between  the  outer  angle  and  the 
origin  of  the  median  nervule  a  white  silvery 
spot  appears  and  is  confluent  with  the  silvery 
line  on  its  lower  side.  The  lower  margin  of 
this  silvery  line  is  sharply  defined  by  dark 
brown.  The  secondaries  are  uniformly  very 
pale  fuscous.  On  the  underside,  both  wings 
are  pale  fuscous.  Expanse,  25  to  30  mm. 
I  have  a  series  of  sixteen  males  of  this 
species,  but  no  females.  I  give  it  its  specific 
name  from  a  fancied  resemblance  to  the  out- 
line of  a  plough-tail  which  the  silvery  marks 
upon  the  primaries  present  when  viewed 
from    in    front. 


ADDENDA  TO  BOMBYCIDAE. 


ARCTHDAE. 


AuTOMOLis,  Hiibn. 


Metarbela  stivafer  HoU.,  (Cf.  Ilampson,  Moths  of 
India,  V.  i,  p.  315,  for  neuration  of  ArbeU). 


184.  A.  £krmanm\  sp.  nov.  9*  Anten- 
nae black;  palpi  and  front  crimson;  collar 
bluish-green  margined  above  with  crimson; 
patagia  crimson  ;  upper  side  of  thorax  crim. 

'         ■  ^  ^ 

*  stiva  =  a  plough-tail ;  ferre  =  to  bear. 
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son  ;  upper  side  of  abdomen  with  the  somites 
bluish-green,  heavily  bordered  on  their  hind 
margins  with  crimson.  The  lower  side  of 
the  thorax  and  abdomen  is  crimson  with  the 
legs  bluish-green.  The  primaries  on  the 
upper  side  are  smoky-brown  with  the  outer 
angle  laved  with  ferruginous.  There  is  a 
subtriangular  hyaline  spot  in  the  cell  on 
its  upper  margin  before  the  discocellulars. 
There  is  a  subovate  larger  hyaline  spot 
below  the  cell  near  the  origin  of  the  first 
median  nervule  and  a  curved  transverse 
series  of  four  hyaline  spots  beyond  the  cell, 
the  largest  situated  between  veins  fwt.  and 
six.  The  secondaries  are  uniformly  bright 
orange-red.  On  the  lower  side,  the  prim- 
aries have  the  costa  crimson  and  the  inner 
margin  broadly  orange-red,  shading  up- 
wardly into  crimson  with  the  apical  half 
maroon.  The  secondaries  are  as  on  the 
upper  surface.  Expanse  70  mm.  Habitat 
Liberia. 

I  name  this  magnificent  species  in  honor 
of  Mr.  George  Ehrmann,  of  Pittsburgh, 
whose  interest  in  entomological  matters  is 
well  known,  and  to  whom  I  am  indebted  for 
the  type. 

LIPARIDAE. 

Aroa,  Walk. 

185.  A.  omissa^  sp.  nov.  $ .  Body  and  ap- 
pendages argillaceous;  abdomen  with  a 
number  of  small  tufts  of  black  hairs  on  the 
dorsal  line.  Primaries  argillaceous  sprinkled 
with  minute  darker  scales,  with  a  black  sub- 
basal  dot  near  the  costa,  a  large  subquadrate 
black  spot  at  the  end  of  the  cell,  and  above  it 
on  the  costa  two  small  subtriangular  black 
spots.  The  secondaries  are  creamy-white 
with  a  dark  gray  discal  spot  and  a  series  of 
similar  transverse  spots  near  the  anal  angle. 
On  the  under  side,  both  wings  are  creamy- 
white,  both  have  conspicuous  gray,  discal 
spots,  and  the  markings  of  the  secondaries 
near  the  anal  angle  reappear  from  the  upper 
side.     Expanse,  22  mm. 


NOTODONTIDAE. 

DESMEOCRAERA,  Wallengr. 

186.  D.  (/)  hinnula^  sp.  nov.  $.  Front 
brownish  ;  upper  side  of  thorax  and  abdomen 
pale  greenish-brown  with  some  dark  spots 
upon  the  dorsal  line  of  the  abdomen ;  legs 
brown;  under  side  of  abdomen  pale  fawn. 
Primaries  dark  wood-brown  interrupted  by  a 
curved  crenulate  narrow  greenish-yellow 
transverse  limbal  band  about  the  middle  of 
which  a  narrow  greenish-yellow  ray  reaches 
outwardly  to  the  margin.  On  either  side  of 
this  pale  band  are  two  very  fine  dark  brown 
lines,  conformed  to  the  convolutions  of  the 
band.  In  addition  the  wing  is  ornamented 
by  a  very  fine  curved  and  denticulate 
basal  and  sub-basal  line.  There  is  a  linear 
dark  brown  discal  mark  at  the  end  of  the  cells 
The  fringes  arc  pale  greenish-gray  minutely 
checkered  with  dark  brown  at  the  tips  of  the 
nervules.  The  secondaries  are  uniformly 
fuscous.  The  under  side  of  both  wings  is 
fuscous,  the  primaries  paler  on  the  costa  and 
traversed  by  an  obscure,  curved  transverse 
limbal  band.     Expanse,  34  mm. 

I  refer  this  inconspicuous  and  obscurely 
colored  bombycid  provisionally  to  Desmeo- 
craera,  to  which  it  apparently  comes  nearer 
than  to  any  other  genus  known  to  me. 

ScRANCiA,  gen.  nov. 

Closely  allied  to  Gargetta,  Walk.,  from 
which  it  differs  in  that  the  antennae  in  the 
male  are  simple  from  beyond  the  middle  to 
their  tip,  the  pectinations  being  confined  to 
the  basal  half  (whereas  in  Gargetta  they 
extend  to  the  tip) ;  in  the  female  the 
pectinations  at  the  base  are  almost  obsolete. 
Furthermore,  in  the  primaries  veins  10  and 
II  have  their  origin  relatively  nearer  the  base 
of  the  cell  than  in  Gargetta,  and  the  areole 
at  the  upper  angle  of  the  cell  is  much 
larger.  The  brush  of  hairs  at  the  basal 
extremity  of  the  inner  margin  of  the  prim- 
aries, which   is  characteristic  of  Gargetta,  is 
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wanting.  The  primaries  are  relatively 
longer  and  more  sharply  produced,  and  the 
abdomen  is  relatively  longer.  (Cf.  Hamp- 
son,  Fauna  of  British  India,  Moths,  v.  i, 
P'  135,  for  neuration  of  Gargetta.).  Type  5. 
modesta^  Holland. 


Scrancia  modesta,  Holl.,  |.    (See  plate  17,  fig.  33.) 

187.  5.  modesta^  sp.  no  v.  J.  Lower  side 
of  palpi  and  collar  pale  fulvous;  front  paler; 
culmen  of  antennae  pale  grayish;  setae  tes. 
taceous ;  patagia  hoary-gray ;  abdomen  above 
and  below  together  with  the  legs  obscure 
fuscous-ochraceous.  The  primaries  are  gray 
showing  a  lilacine  reflection  on  the  inner 
and  outer  margins.  At  the  base  they  are 
clouded  with  brownish,  and  are  crossed  by 
obscure  geminate  transverse  basal,  trans- 
verse median,  and  transverse  limbal  zigzag 
brown  lines,  the  spaces  between  which  are 
slightly  paler  than  the  body  of  the  wing. 
On  the  inner  margin,  where  the  transverse 
limbal  band  terminates,  there  is  a  dark  brown 
dot.  Beyond  the  transverse  limbal  line,  the 
neurations  are  marked  with  narrow  blackish 
rays,  each  interrupted  on  the  middle  by  a 
small  white  dot.  There  is  an  angulated  sub- 
marginal  series  of  obscure  grayish  lines.  The 
margin  is  accentuated  on  the  interspaces  by 
brownish  linear  dots.  The  fringes  are  uni- 
formly brown.  At  the  end  of  the  cell,  there  is 
an  obscure  brownish  discal  mark  crossed  by 
two  narrow  parallel  transverse  darker  lines. 
The  secondaries  are  uniformly  pale  fuscous 
shading  into  creamy  on  the  costa.  On  the 
under  side  both   wings  are  dusky,   traversed 


by  incomplete  transverse  median,  transverse 
limbal,  and  transverse  submarginal  bands  of 
brown. 

$ .  The  female  is  like  the  male  save  in  the 
respects  pointed  out  in  the  description  of  the 
genus.     Expanse,  $  and  $,  48  mm. 

Catarctia,  gen.  nov. 

Palpi  hairy,  porrect,  compressed;  second 
joint  long;  third  joint  obsolescent  and  almost 
concealed  by  the  hairy  vestiture  at  the  extrem- 
ity of  the  second  joint.  Antennae  short, 
bipectinated  to  the  tips ;  setae  in  the  female 
somewhat  shorter  than  in  the  male.  Legs  of 
the  male  very  hairy;  of  the  female  less  hairy. 
The  tibiae  of  the  second  pair  are  armed  with 
a  terminal  spur;  of  the  third  pair  armed  with 
a  subterminal  and  double  terminal  spurs. 
The  primaries  of  the  male  are  produced,  with 
the  costa  rounded  before  the  apex ;  apex 
truncate;  outer  margin  produced  at  second 
median  nervule,  the  margin  forming  an 
obtuse  angle  at  this  point;  inner  margin 
nearly  straight.  Secondaries  suboval  with 
all  the  margins  evenly  rounded.  In  the 
primaries,  vein  five  springs  from  the  upper 
discocellular  one-third  of  the  distance  above 
the  point  at  which  it  describes  an  angle 
directed  inwardly  with  the  lower  discocellular. 
Vein  seven  is  emitted  from  vein  ten  beyond 
the  cell.  Veins  eight  and  nine  are  very  short, 
stalked,  the  stalk  being  emitted  from  vein  ten 
before  the  apex.  Vein  eleven  is  emitted  from 
the  cell  near  its  upper  angle.  In  the  secon- 
daries, vein  one  has  two  branches;  veins  six 
and  seven  are  stalked;  vein  eight  converges 
beyond  its  origin  toward  the  cell,  and  then 
diverges  widely.  Type  C  {Arctia^)  divisa. 
Walker.     (Cf.  Walker's  List,  v.  iii,  p.  765.) 

Walker  described  two  insects  under  the 
name  Arctia  divisa^  one  an  Indian  insect, 
which  is  identical  according  to  Kirby  with 
Arctia  leofardinay  Koll.  The  other  insect, 
which  Walker  referred  with  doubt  to  the 
genus  Arctia,  was  from  Sierra  Leone.  I  have 
examined  Walker's  type,  which  is  a  male, 
and  have  compared  it  with  specimens  in    my 


colleciion.     Tlie 

Mr.  Herbert  Dr 

represented   in    my   collection   b^  numerous 

apeciineng.    The   insect  is  a  true  notodont, 

ai  is  shown  b_v  tlie  neuration. 


,rfii.  (Oclober  iSgj. 

whereas  in  OdoneElii,  thej  spring  directlj' 
from  the  cell.  The  a ccessorj  coital  veinlets 
in  the  secondaries  are  few  and  incomplete, 
none  of  them  reaching  the  costal  margin. 
whereas  in  Odonestis  they  are  well  deBned 
and  reach  (he  costal  margin.  The  palpi  are 
also  much  shorter  than  in  Odonestia,  lorcelj 
being  produced  beyond  the  front.  The 
female  it  much  largei  than  Ihe  male.  The 
antennae  in  both  sexes  diverge  widely  and 
are  then  bent  backward  about  one-third  of  the 
distance  from  their  insertion.  -Type  P./n/ra, 
Holland. 


,  Walk.  ?.  Differs  from 
luch  broader  expanse  of  the 
Imost    complete 


i88.  C.   divuB 
the  male  in  the  r 
primaries,     and     ii 
obscuration  of  the  t 

ings  of  the  primaries  which  appear  in  the 
male.  The  primaries  in  the  case  of  the 
female  are  almost  uniformly  dull  fawn  on  the 
upper  surface,  and  are  marked  with  a  minute 
black  spot  at  the  base  and  similar  minute 
black  spots  on  Ihe  margin  upon  Ihe  intraneural 
interspaces.  The  secondaries  are  broadly 
(cept  upon  the  cosia,  where  they  are 
lilish  fawn.  On  the  under  side,  the 
es  are  broadly  pink  with  the  margins 
narrowly  fawn.  The  secondaries  are  as  in  the 
male,  hvii  more  broadly  laved  with  pinkish. 

LASIOC.\MPIDAE. 


pink.  , 


Hied 


3  Odor 


hich  it  differs  in  the  form  of  the  pr 

hich  do  not  have  the  i 

lunded  as  in  Odonestii,  but  prodi 


■gin  e 


n  the  SI 


>na»ries 


Odoni 

189.  P.fulva.  «p,  nov.  <J .  Lower  side 
of  palpi  and  antennae  pale  fulvous;  upper 
side  of  thorax  and  legs  moderately  dark  ful- 
vous; lower  side  of  Ihorax  and  entire  ab- 
domen pale  fulvous.  The  upper  side  of  the 
primaries  is  fulvous,  slightly  paler  than  the 
upper  side  of  the  thorax,  and  fading  into  pale 
fulvous-cinereous  on  the  outer  margin. 
There  it  a  bright  elongated  discal  cluster  of 
silvery  white  scales  at  the  end  of  the  cell. 
The  middle  of  the  wing  is  clouded  from  the 
costa  to  the  outer  angle  by  dark  brown.  A 
similar  patch  of  clouding  covers  Ihe  apex  and 
does  not  quite  reach  the  outer  margin.  Be- 
tween these  dark  cloudings  there  is  a  narrow 
clouded  band  running  from  the  costa  trans- 
versely  toward  the  outer  margin,  gradually 
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THE   PRIMITIVE   NUMBER  OF   MALPIGHIAN   VESSELS   IN 

INSECTS.— V. 


BY   WILLIAM    MORTON    WHEELER,    PH.D.,    CHICAGO,    ILL. 


Nburoptera.  Leon  Dufour*,  Frey 
and  Leuckartf,  v.  Siebold  \  and 
Schindler§  have  shown  that  members 
of  this  order  have  either  6  or  8  Malpi- 
ghian  vessels.  The  imaginal  Sialis 
has  6  vessels  and  the  same  number  of 
discrete  proctodaeal  diverticula  is  es- 
tablished in  the  embryo,  as  I  have 
observed  in  5".  infumata.  In  what 
I  take  to  be  the  young  larva  of  Cory- 
dalis  cornuta  there  are  also  6  vessels 
but  in  other  much  larger  larvae  (possi- 
bly belonging  to  the  genus  Chauliodes) 
I  find  the  unusual  number  7.  This 
insect,  therefore,  constitutes  a  transi- 
tion to  the  forms  with  8  vessels,  such 
as  Myrmeleon  and  Hemerobius. 

Panorpata.  The  Scorpion  flies 
(Panorpa)  agree  with  Sialis  in  possess- 
ing 6  vessels. 

Trichoptera.  Patten  ||  has  shown 
that  the  embryo  Neophylax  concinnus 
develops  6  Malpighian  vessels  as  dis- 
crete proctodaeal  diverticula.  This 
number  seems  to  be  retained  through- 
out life  by  all  the  species  of  the  order. 

•I.e.  p.  565. 

1 1.  c.  p.  101. 

X 1.  c.  p.  627. 

§  1.  c.  p.  6a8. 

II  The  development  of  phryganids,  with  a  preliminary 
note  on  the  development  of  Blatta  germanica.  Quart, 
joum.  micr.  tci.  vol.  zziv,  1884,  p.  590. 


CoLEOPTERA.  Schindler  •  makes 
the  following  general  statement  in  re- 
gard to  this  order  :  *' Vier  Malpighi'sche 
gefasse  finden  sich  durchgehends  bei 
den  Pentameren,  wogegen  den  Hetero- 
meren,  Tetrameren  und  Trimeren  stets 
sechs  zukommen."  This  assertion  ap- 
pears to  require  some  qualification, 
since  the  Pentameron  Hydrophilus  has 
6  Malpighian  vessels  according  to 
Vangel  t  while  the  Heteromeron  Sitaris 
has  only  4  according  to  Beauregard.  J 

These  are  very  briefly  the  facts 
derived  from  a  study  of  the  embryo : 
in  the  greater  number  of  forms  the 
vessels  arise  as  6  discrete  diverticula 
of  the  hind-gut.  This  has  been  shown 
for  Doryphora  by  myselfj,  for  Melo- 
lontha  by  Voeltzkow  ||  and  for  Hydro- 
philus   by    Heidcr.T      In  the  embr}o 


*  1.  c.  p.  639  (foot  note). 

t  Beitrage  zur  anatomie,  histologic  a.  phytiologie  des 
verdauungsapparatet  det  wasserkafert  (Hydrophilas 
piceus,  L.)  Nat.  hcfte.  Pest.  bd.  10,  1886. 

\  Recherches  sur  les  insectes  vesicants,  i  partie, 
anatomic.  Journ.  anat.  phyi.  Paris,  ai.  Annee  1885- 
1886. 

fThe  embryology  of  Blatta  germanica  and  I>or7- 
phora  decem-Iineata.  Journ.  morph.  vol.  iii,  no.  a» 
1889. 

II  Melolontha  vulgaris.  Kin  beitrag  zur  entwickelnng^ 
im  ei  der  insecten.  Arb.  a.  d.  zool.  zoot.  inst.  in 
Wurzb.  bd.  iz.  heft  i.  1889.    (Plate  v.  figs  i,  a  A  13.) 

IT  Die  erobryonalentwicklung  v.  Hydrophilus  piceus^ 
L  i.  tbeil.  Jena.  1S89. 
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Dytiscus  fasciventris  I  find  only  4 
vessels,  and  this  number  is  retained  in 
the  imago. 

Melolontha  vulgaris  deserves  spe- 
cial mention,  as  it  shows  that  the  tet- 
ranephric  is  a  modification  of  the 
hexanephric  condition.  Voeltzkow, 
as  I  have  said,  found  6  Malpighian 
vessels  in  the  embryo  of  this  Scarabaeid, 
whereas  writers  on  the  adult  and  larva 
describe  only  4.  A  pair  of  vessels 
tnust^  therefore^  be  suppressed  dur- 
ing post-embryonic  development^  pre- 
sumably in  early  larval  life.  The 
bearing  of  this  fact  on  the  tetranephric 
condition  of  Dytiscus  is  obvious ;  we 
have  only  to  suppose  that  the  tendency 
to  suppress  a  pair  of  vessels  has  been 
carried  back  into  early  embryonic  life. 

Lepidoptera.  Schindler  •and  Chol- 
odkowsky  t  have  given  us  a  consid- 
erable body  of  facts  on  the  number 
and  disposition  of  the  Malpighian  ves- 
sels in  the  Lepidoptera.  The  em- 
bryonic development  of  the  tubules 
was  elucidated  by  HatschekJ,  as  long 
ago  as  1877.  "Wir  finden"  says  this 
investigator,  *'im  stadium  C  schon  6 
Malpighi'sche  driisen,  jederseits  drei, 
die  nach  hinten  zuruckgebogen,  rings 
um  den  hinterdarm  auf  dem  quer- 
schnitte  sich  zeigen  (figs.  3  and  4,  pi. 
iii).  Die  drei  Malpighi'schen  drfisen 
jeder  seite  munden  durch  ein  gemein- 
schaftliches  aufangsstuck  in  das  blinde 
ende  des  hinterdaimes."  Hatschek's 
figures  show    the    arrangement   of  the 

•  1.  c.  p,  646  ct  scq. 

fl.  c. 

t  Beitrat^e    zur    entwicklungsjjeschichtc    dcr    Lcpi- 

dopteren.     Naumburjf,  1877,  p.  19. 


vessels  to  be  the  same  as  in  the  larva  and 
imago.  My  own  observations  on  em- 
bryos of  Platysamia  cecropia  confirm 
his  account. 

With  the  exception  of  a  very  few- 
species,  to  be  considered  presently,  all 
Lepidoptera  have  6  Malpighian  vessels. 
They  are  not  discrete  diverticula  of  the 
hind-gut,  but  on  either  side  two  of  the 
vessels  are  united  bv  a  common  trunk 
to  the  third,  so  that  there  is  onlv  one 
opening  into  the  rectum  on  either  side. 
This  antler-like  system  appears  to  arise 
in  the  following  manner :  a  hollow  bud 
grows  out  from  the  proctodaeum  and 
bifurcates ;  then  one  of  the  two  vessels 
thus  formed  bifurcates,  while  the  other 
simply  lengthens.  Cholodkowsky  calls 
the  duct  leading  into  the  rectum  the 
''tronc  basilaire,"  the  one  uniting  the 
two  terminal  vessels  the  "tronc  second- 
aire."  He  gives  an  extended  account 
of  the  relative  variations  in  length  of 
the  two  trunks  throughout  the  various 
families  of  Lepidoptera.  The  varia- 
tions are  sometimes  considerable,  but 
the  number  6  is  rigorously  adhered  to. 
The  only  exceptions  obser\'ed  by 
Cholodkowsky  are  the  Pyralid  Galleria 
and  certain  Tineids. 

In  G.  melonclla  the  Malpighian  ves- 
sels resemble  two  trees  "'richement  et 
irrt^guli^rement  ramifies."  This  pecu- 
liar form  is  so  strikingly  unique  that  we 
may  put  it  down  without  hesitation  as 
a  secondary  development.  Cholod- 
kowsky finds  that  the  larva  of  Tinea 
biselliella  has  the  typical  6  Malpighian 
vessels;  but  these  break  down  during 
the  pupal  stage  and  in  their  stead  arises 
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a  single  pair  of  imaginal  tubules.  The 
Russian  investigator  has  established  the 
Siime  interesting  fact  for  Tinea  pellion- 
ella  and  Blabophanes  rusticella. 

On  these  cases,  avowedly  exceptional 
even  among  Tineidse,  Cholodkowsky 
bases  his  dinephric  hypothesis.  The 
return  in  the  imago  to  an  apparently 
simpler  condition  of  the  Malpighian 
vessels  than  obtains  in  the  larva,  is  re- 
garded by  him  as  a  kind  of  atavism. 
To  characterize  this  form  of  reversion, 
which  is  regul^*  and  periodic  in  its 
occurrence,  he  introduces  the  term 
"atavisme  p^riodique."  But  it  is  clear 
that  this  atavism,  if  atavism  it  be, 
must  extend  to  ancestral  conditions  ex- 
ceedingly remote — postulating  2  as  the 
primitive  number  of  Malpighian  tubules 
ill  Arthropods — since  the  number  2  oc- 
curs only  in  very  few  insects,  and  only 
in  cases  where  a  secondary  reduction 
from  a  greater  number  furnishes  a  more 
plausible  explanation  (Coccidae). 

Cholodkowsky  assumes  that  the  basal 


Entomological  Notes.  —  The  13th  part 
of  Kolbe's  Einfiihrungin  die  kenntnis  der  in- 
sekten  completes  the  first  volume  of  the  work, 
and  with  it  the  account  of  the  morphology 
and  physiology  of  insects;  it  concludes  with 
a  bibliography  of  the  organs  of  generation. 
Although  only  two  of  the  twelve  main  divi- 
sions contemplated  have  been  treated,  another 
volume  will  doubtless  complete  the  work. 

In  the  Contemporary  review  for  Sep- 
tember, Wcismann  has  a  deeply  interesting 
article  on  the  All-sufficiency  of  natural  selec- 
tion, supporting  his  well  known  views  of  the 
intransmissibility  of  acquired  characters,  and 
in  which  his  mffin  arguments  arc  drawn 
from  the  study  of  ants.  •*All-sufficicncy"  is 
a  strong  tferm,  and  if  it  were  generally  con- 


trunk  represents  the  primitive  Mal- 
pighian vessel,  1  would  regard  both  it 
and  the  secondary  trunk  as  compara- 
tively recent  acquisitions,  since  1  find  it 
diflScult  to  see,  on  Cholodkowsky's  sup- 
position, why  the  number  of  vessels 
should  be  so  constant  throughout  the 
order  and  at  the  same  time  agree  with 
the  number  observed  in  the  older  and 
more  primitive  orders  (Orthoptera, 
Neuroptera,  Panorpata).  Moreover,  it 
is  generally  admitted  that  the  Trichop- 
tera  stand  very  near  the  hypothetical 
ancestral  Lepidopter,  and  it  has  been 
shown  that  both  the  embryo  and  im- 
aginal Trichopter  have  6  discrete 
Malpighian  tubules.  On  Cholod- 
kowsky's supposition  it  would  be 
necessary  to  regard  the  urinary  vessels 
in  the  lower  orders  as  less  primitive 
than  those  of  the  Lepidoptera,  an  as- 
sumption which  certainly  has  very  little 
in  its  favor  when  we  stop  to  consider 
the  extent  to  which  other  organs  have 
been  modified  in  the  Lepidoptera. 


ceded  would  prove  a  distinct  bar  to  progress ; 
working  hypotheses,  on  the  other  hand,  lie 
at  its  very  foundation. 

In  recent  information  regarding  the  Cam- 
bridge botanic  garden  given  in  the  last  num- 
ber of  the  Harvard  graduates  magazine.  Prof. 
G.  L.  Goodale  speaks  of  the  damage  done  by 
white  ants  as  follows:  *'In  one  part  of  the 
wall  the  ants  had  taken  away  nearly  all  the 
wood,  leaving  the  painted  surface  untouched 
and  apparently  sound.  From  this  wall  they 
had  made  their  way  into  floor  timbers 
hitherto  supposed  to  be  free  from  any  pest." 

Mr.  Townsend  (Ins.  life,  5 :  317)  identifies 
the  oestrid  larva  described  by  him  in  the  cur- 
rent volumt  of  Psyche,  p.  298,  ««  Cuierebra 
font  in  ella  Clark. 
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THE   SEVENTH    VOLUME    OF  PSTCHE 

Begins  in  January,  1894,  and  continues  through  three  years.  The  subscription 
price  (payable  in  advance)  is  $5.00  per  volume,  or  $2.00  per  year,  postpaid.  The 
numbers  will  be  issued,  as  in  Vol.  6,  on  the  first  day  of  every  month  and  will  con- 
tain at  least  12  pages  each.  No  more  than  this  was  promised  for  the  sixth  volume, 
but  the  numbers  have  actually  averaged  more  than  16  pages,  and  in  addition  21 
plates  have  been  given  and  more  than  50  other  illustrations.  We  prefer  to  let 
performance  outrun  promise,  but  when  a  larger  subscription  list  warrants  it,  we 
shall  increase  the  number  of  pages. 

Vols.  1*6,  Complete,  Unbound,         -         Now  sold  for  $29.00. 
Vols.  1-6,  and  Subscription  to  Volume  7,  -      -       $33.00. 
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Scudder's  Brief  Guide  to  the  Com- 
moner Butterflies. 

By  Samuel  H.  Scuddbr,  author  of  "But- 
terflies of  the  Eastern  United  States  and 
Canada,'* etc.     xi  -|-  206  pp.      i2mo.  $1.25. 

An  introduction,  for  the  young  student,  to 
the  names  and  something  of  the  relationship 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 
flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
purpose  to  treat  them  as  ifthey  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 
ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  different  spe- 
cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life.  A  short  introduction  to 
the  study  of  butterflies  in  general  is  prefixed 
to  the  work,  and  is  followed  by  a  brief  account 
of  the  principal  literature  of  the  subject. 


Scudder*s  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samukl  H.  Scuddbr.     186  pp.     i6mo. 
$1.00. 

In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 
ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 
terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 
od has  a  certain  advantage  from  its  simplicity 
and  directness. 

HENRY  HOLT  &  CO., 
Publishers, 
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THE    PRIMITIVE    NUMBER    OF    MALPIGHIAN    VESSELS    IN 

INSECTS.  -  VI. 


BY    WILLIAM    MORTON    WHEELER,    PH.D.,    CHICAGO,    ILL. 


Hymenoptera.  According  to  Schind- 
ler  the  numl>er  of  Malpighian  ♦  ves- 
sels in  the  imagines  of  Hymenoptera 
varies  from  12  to  upwards  of  150.  The 
number  12  was  observed  in  Myrmica, 
the  greater  number  in  Apis.f  In  cer- 
tain ants  according  to  Adlerz  J  a  very 
small  number  is  observed,  the  neuter 
of  Tomognathus  having  only  6  vessels. 

Embryology  shows  conclusively  that 
none  of  these  numbers  (excepting  per- 
haps that  of  Tomognathus)  are  to  be 
regarded  as  primitive.  Butschli§  found 
only  4  vessels  in  the  embryo  of  the 
honey-bee  {Apis  mellificd)  and 
Carri^rejl   gives  the  same  number    for 


♦  1.  c.  p.  635  ct  8eq. 

fThe  numbers  given  by  Schindler  run  as  follows 
Formicidae. 

Myrmica  la. 

Formica  pubescens  25-30. 

Formica  ru/a  16. 
f  Adlerz  gives  ao  for  F.  ruja  and  Camponotus.) 
Ichneumonidat . 

Microgaster  15  (Dufour). 

Chelnnus,  more  than  ao  (Dufour). 

Ophion  merdarius^  about  40. 

Some  other  Ichneumonids  more  than  40. 
Cynipidae,  at  most  20-25. 
Chrysididoty  about  100. 
Crahronidae^      \ 

Vespidac^  |      more  than  100. 

Apidae,  ) 

X  Myrmecologiska  studier.  a.  Svenska  myror  och 
deras  lefnadsfurhollanden.  Bih.  svenska.  vet.  akad. 
handl.  bd.  11,  no.  1$,  1SS7. 

§1.  c. 

II  Die  enlwicklung  der  muurbiene  (Chalicodoma 
muraria,  Fabr.;  im  ei.  Arch.  f.  mikr.  anat.  bd.  35, 
hef\  2,  iSqo. 


the  wall-bee  (  Chalicodoma  muraria ) . 
This  number  is  retained  during  larval 
life,  as  has  long  been  known  (see 
Leuckart's  figure  in  Lang's  Verglei- 
chende  anatomie,  p.  476).  According 
to  Carri^re  the  Malpighian  vessels  of 
Chalicodoma  arise  as  two  pairs  of  in- 
vaginations on  the  caudal  plate  (which 
is  an  extension  of  the  ectoderm  behind 
the  eleventh  abdominal  segment).  In 
his  first  account  they  are  said  to  arise 
"ehe  die  einsenkung  des  hinterdarmes 
beginnt;  ihre  miindung  w&chst  mit 
dem  boden  bez.  dem  rande  des  hinter- 
darmes nach  dem  hinterende  des  mit- 
teldarmes  zu." 

Adlerz*  claims  that  the  larvae  of 
ants  have  4  Malpighian  vessels.  It  is 
more  than  probable  that  this  is  the 
number  formed  in  the  embryo. 

It  appears  that  we  have  no  cases 
among  Hymenoptera  with  6  Malpighian 
vessels  in  the  embryo  and  only  4  in  the 
larva.  On  the  supposition  that  6  is  the 
original  number  we  must  therefore  con- 
clude that  a  pair  of  tubules  has  been  sup- 
pressed in  the  ancestral  Hymenoptera. 
It  must,  however,  be  borne  in  mind 
that  we  have  no  observations  on  the 
embryonic  development  of  the  excretory 

•I.e. 
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organs  of  the  Tenthredinidae,  a  family 
which  promises  to  throw  considerable 
light  on  the  ancestral  peculiarities  of 
the  order. 

DiPTERA.  In  these  very  highly 
modified  insects  the  number  of  Mal- 
pighian  vessels  shows  a  constancy  that 
<:ontrasts  strikingly  with  the  variations 
occurring  in  the  Hymenoptera ;  with 
very  few  exceptions  the  Diptera  have 
in  all  their  stages  only  4  urinary  tubules. 
Still  there  seems  to  be  considerable 
variation  in  the  manner  of  their  opening 
into  the  intestine.  Schindler*  claims 
that  in  Aphaniptera,  Pupipara,  Tip- 
ulidae,  Asilus,  Haematopota,  Eris- 
talis,  each  of  the  vessels  has  a  separate 
opening.  In  Hippobosca,  Musca, 
Sarcophaga,  Anthrax,  Conops,  Oestrus 
and  Syrphus,  the  vessels  are  ufiited  in 
pairs  and  open  by  means  of  two  ducts, 
a  condition  which  reminds  one  of  the 
Gryllidae.  In  Tipula  and  Ctenophora 
the  terminal  ends  of  the  vessels  are  fused 
in  pairs. 

There  is,  I  believe,  some  evidence  in 
favor  of  the  view  that  4  is  not  the 
primitive  number  of  vessels  in  the  Dip- 
tera, and  that  there  has  taken  place 
throughout  the  group  a  reduction 
similar  to  what  was  observed  in  Melo- 
lontha.  I  base  this  conclusion  on  an 
observation  first  made  by  Voeltzkowt 
and  more  recently  confirmed  by 
<jraber.J    Voeltzkow  describes  and  ^'g- 

*  1.  c.  p.  64a  et  seq. 

f  Entwickelunff  im  ei  von  Musca  vomitoria.  Arb. 
zool.  zoot.  inst.  Wurzb.  bd.  9,  heft,  i,  18S9,  P-  3'- 

X  Vcrjflcichcnde  studien  iibcr  die  cmbryologie  der 
insecten  u.  insb.  d.  Muscideu.  Denkschr.  math.  wiss. 
classe  k.  akad.  wiss.  Wien.  bd.  56,  18S9,  p.  37-38. 


ures  3  pairs  of  tubular  diverticula  to 
the  proctodaeum  of  Musca.  Two  of 
these  pairs  he  designates  as  Malpig^hian 
vessels,  to  the  third  pair  he  refers  as 
''neuauftretende  gange."  Graber's  fig. 
76,  taf  vii,  shows  that  one  of  the  "gange" 
arises  between  the  two  Malpighian  ves- 
sels on  either  side.  Why  may  not  this 
median  pair  of  diverticula,  which  are 
apparently  purely  embryonic  structures, 
represent  a  third  pair  of  Malpighian 
vessels  } 

There  is  also  another  fact  which 
vaguely  points  to  a  primitively  hexa- 
nephric  condition  in  the  Diptera.  I 
allude  to  Culex  and  Psychoda,  forms 
which,  according  to  Dufour*  Raschkef 
and  SchindlerJ  have  five  Malpighian 
vessels.  This  number,  which,  to  my 
knowledge,  has  been  observed  in  no 
other  insects,  may  have  originated  from 
the  hexanephric  condition  either  by  the 
suppression  of  a  single  tubule  or  by  the 
fusion  of  a  pair  of  tubules  into  one. 
That  the  latter  is  probably  not  the  case 
follows  from  Schindler's  statement: 
**Dass  das  5  gefass  nicht  etwa  das 
product  der  concrescenz  zweier  gefasse 
ist,  scheint  mir  zur  geniige  daraus 
hervorzugehen,  dass  ich  bei  kleinen  und 
kleinsten  lan^en,  bei  der  puppe  und  dem 
imago  von  Culex  pip  tens  und  C  aftnu- 
latus  immer  5,  in  ihren  langs- und 
breite-dimensionen  einander  vollstandig 

*  M^inoire  sur  les  vaisseaux  biliaires  ou  le  foie  des 
iuiiectes.    Ann.  sci.  nat.  a"  s^r.  torn,  xiz,  1S43,  p.  166. 

t  Die  Kirve  von  Culex  nemorosus.  Ein  beitra|f  zur 
kenntniss  der  insccten-anatomie  u.  histolo^ie.  Arch, 
naturg.  Sjjahrg.  18S7. 

X  1.  c.  p.  64a. 
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gleiche  harngefasse  vorfand."  It  is 
perhaps  worthy  of  note  that  this  pen- 
tanephric  condition  obtains  in  Diptera 
which  are  by  common  consent  among  the 
most  ancient  and  primitive  of  the  order. 
The  foregoing  remarks  may  be  sum- 
marized as  follows : — 

1.  It  is  very  probable  that  the  so- 
called  Malpighian  vessels  of  Crustacea 
and  Arachnida  are  not  the  homologues 
of  the  vasa  Malpighi  oiiht  Eutracheata 
(Insects  and  Myriopods). 

2.  The  Malpighian  vessels  of  the 
Eutracheata  arise  as  paired  diverticula 
of  the  hind-gut  and  are,  therefore, 
ectodermal. 

3.  In  no  insect  embryo  are  more  than 
6  vessels  known  to  occur ;  although 
frequently  only  4  are  developed. 

4.  The  number  6  occurs  either  dur- 
ing embryonic  or  post-embryonic  life  in 
members  of  the  following  groups  :  Ap- 
terygota,  Orthoptera,  Corrodentia,  Neu- 
roptera,  Panorpata,  Trichoptera,  Cole- 
optera,  Lepidoptera  and  Hymenoptera. 

5.  The  number  4  seems  to  be  typical 
for     the     Corrodentia,     Thysanoptera, 


Aphaniptera,  Rhynchota,  Diptera  and 
Hymenoptera. 

6.  The  embryonic  number  in  Derm- 
aptera,  Ephemeridea,  Plecoptera  and 
Odonata  has  not  been  ascertained,  but 
will  probably  be  found  to  be  either  4  or  6. 

7.  There  is  evidence  that  in  at  least 
one  case  (Melolontha)  the  tetranephric 
is  ontogenetically  derived  from  the 
hexanephric  condition  by  the  suppres- 
sion of  one  pair  of  tubules. 

8.  It  is  probable  that  the  insects 
which  never  develop  more  than  4  Mal- 
pighian vessels  have  lost  a  pair  during 
their  phylogeny. 

9.  The  post-embryonic  increase  in  the 
number  of  Malpighian  vessels  in  some 
orders  (Orthoptera,  Odonata,  Hymen- 
optera) is  secondary  and  has  apparently 
arisen  to  supply  a  demand  for  greater 
excreting  surface.* 


♦There  is  a  curious  analogy  between  U»e  excretory 
orgun*  of  these  insects  and  the  mesonephros  of  tome 
vertebrates,  where  a  second,  third,  etc.,  generation  of 
tubules  is  added  to  the  primitive  metameric  series. 
When  the  embryonic  number  of  Malpighian  vessels 
persists  in  insects,  the  demand  for  greater  excreting 
surface  is  supplied  by  a  lengthening  of  the  individual 
vessels. 


NOTE  ON  A  SCUTELLERID  ON  NATIVE  TOBACCO  IN  ARIZONA. 


BY    C.    H.    TYLER    TOWNSKND,    KINGSTON,   JAMAICA. 


At  Cedar  Ranch,  Arizona,  which  is 
the  half-way  station  on  the  stage  route 
from  Flagstaff  to  the  Grand  Canon,  I 
found  on  July  6,  1892,  a  scutellerid  in 
numbers  on  a  species  of  native  tobacco, 
Nicotiana  sp.  probably  attenuata. 
This  locality  is  also  called  Hull  Spring, 


and  is  on  the  edge  of  the  somewhat 
mountainous  country  which  lies  to  the 
south  of  it,  a  more  or  less  level  plateau 
extending  to  the  north  between  it  and 
the  canon.  The  native  tobacco  upon 
which  the  insects  were  found  grew  in 
patches    about    the    spring,    which    is 


548 


PSrCHE, 


f  November  1893. 


located  a  few  hundred  yards  to  the 
south  at  the  base  of  the  north  slope  of 
the  wooded  hills.  The  scutellerid  was 
very  numerous  on  the  Nicotiana^  and 
lives  on  the  juices  of  the  plant.  About 
thirty  adults  were  taken,  but  only  one 
larva.  This  was  the  only  larva  seen  at 
this  date,  but  hundreds  of  the  adults 
could  have  been  collected.  Some  ants 
were  observed,  which  appeared  to 
linger  about  the  scutellerids. 

Specimens  of  the  latter  were  sent  to 
Mr.  Uhler  and  Dr.  Riley,  and  deter- 
mined by  them  as  Corimelaena  extensa 
Uhl.  This  record  .is  of  interest  as 
noting  a  scutellerid  which  affects 
Nicotiana,  I  know  of  no  previous 
mention  of  a  member  of  this  family  of 
insects  living  upon  this  plant. 

The  adult  of  C.  extensa  is  shining 
black,  with  the  hemelytra  widely, 
almost  wholly  creamy  on  the  sides. 
The  larva  is  very  similarly  colored, 
being  also  black  with  a  patch  of 
creamy  on  the  sides  of  body,  the  hem- 
elytra  being  not  yet  developed.  It  may 
be  more  definitely  described  as  follows : 

Larva  of  Corimelaena  extensa. —  Length, 
i<|  mm. ;  width,  i  mm.  Body  clothed  some- 
what sparsely  with  short  pubescence.  Head 
triangular  in  outline  from  above,  narrower 
than  thorax,  shining  black  above  and  below, 
the  usually  invisible  membranous  neck-like 
portion  which  attaches  the  head  to  the  thorax 
being  pale  or  light  colored.     Eyes  brownish. 


Antennae  pale-colored,  pubescent,  4-jointedr 
last  joint  longest  and  stoutest,  three  basal 
joints  nearly  same  length  and  size.  Beak 
elongate,  reaching  beneath  body  as  far  back 
as  origin  of  hind  pair  of  legs,  pale  colored, 
3-jointed,  basal  joint  a  little  the  longest,  last 
two  joints  nearly  the  same  length,  the  second 
joint  a  little  stouter  than  the  last.  Thorax 
about  one-third  broader  than  head,  shining 
black  above  and  below.  Legs  pale  colored, 
except  femora  which  are  mostly  darker.  Ab- 
domen as  wide  as  thorax,  rounded  behind, 
vaulted  and  convex,  cistudinate  (in  the  dried 
specimen),  exposed  and  bare,  widely  shining 
black  on  the  median  portion  longitudinally, 
narrowly  so  on  the  lateral  edges,  between 
the  two  with  a  lateral  longitudinal  stripe 
of  creamy  whitish  which  gradually  narrows 
to  a  point  posteriorly.  Ventral  surface 
of  abdomen  very  concave,  and  showing 
same  coloring.  Scutellum  and  wings 
wholly  undeveloped. 

One     specimen,    July    6,   on     Nicotiana. 
Arizona. 

In  the  adult  the  last  joint  of  antennae 
is  no  longer  nor  larger  than  the  preced- 
ing two  joints,  to  each  of  which  it  is 
nearly  equal.  The  legs  are  almost 
wholly  blackish  or  brownish,  except 
the  tarsi  and  tips  of  tibiae.  The  beak 
is  brownish  and  3-jointed,  antennae 
pale.  Whole  upper  surface  of  head, 
thorax  and  scutellum  is  dark  metallic 
green.  Wing  covers  are  extremely 
narrow,  creamy  except  a  narrow  dark 
green  line  on  inner  edge  which 
broadens  at  base. 


A  NEW  Entomological  Journal. —  The 
New  York  entomological  society  began  early 
this  year  the  publication  of  a  quarterly  jour- 
nal, of  which  three  parts  have  already 
appeared,    extending    to   nearly    150  pages. 


Most  of  the  articles,  as  is  fitting,  bear  particu- 
lar reference  to  the  insects  of  the  neigh- 
boring region,  and  render  the  journal  of 
special  value  in  this  respect;  besides  which 
are  not  a   few  papers  of  permanent  interest. 
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(  Continued  from  fagt  53B,) 

diminishing  and  terminating  upon  the  third 
median  nervuie.  There  is  an  obscure  ir- 
regularly curved  sub-basal  transverse  line 
and  a  similar  transverse  iimbai  line  which 
runs  from  the  costa  beyond  the  middle 
obliquely  to  the  third  median  nervuie  about 
its  middle,  and  then  sweeps  inwardly  with 
three  irregular  scallops  to  about  the  middle 
of  the  inner  margin.  The  secondaries  are 
pale  fulvous.  On  the  under  side,  both  the 
primaries  and  the  secondaries  are  pale  ful- 
vous with  obscure  and  incomplete  geminate 
transverse  limbal  lines.  The  white  spot  at 
the  end  of  the  cell  on  the  upper  surface  re- 
appears indistinctly  upon  the  lower  side. 

$.  The  markings  in  the  female  sex  are 
very  much  as  in  the  male,  with  this  difference 
that  the  white  discal  spot  in  the  primaries  is 
in  all  specimens  before  me,  save  one,  replaced 
by  a  dark  brown  spot.  In  one  case,  the 
silvery-white  scales  reappear,  but  far  more 
indistinctly  than  in  any  male.  Expanse  ^, 
50  to  65  mm. ;    ?  ,  85  to  100  mm. 

I  have  over  forty  specimens  of  this  species, 
male  and  female,  reared  ex  larva.  I  hope  to 
be  able  to  give  shortly  an  account  of  the  life 
history   of  the   species. 

PINARIDAE. 

GONOMETA,  Walk. 

190.  G.  droMssat  sp.  nov.  (J.  Front,  pec- 
tus, and  upper  side  of  thorax  rich  maroon ; 
upper  side  of  abdomen  uniformly  steely-blue; 
lower  side  of  thorax  and  abdomen  ferruginous. 
Primaries  rich  maroon  with  a  silvery  dot 
encircled  by  black  at  the  end  of  the  cell;  a 
yellow  subtriangular  spot  below  the  cell  near 
the  base.  On  the  middle  of  the  wing  there 
are  two  obscure  parallel  zigzag  blackish  lines 
running  from  the  apex  diagonally  to  the 
middle  of  the  inner  margin.  The  secondaries 
have  the  costa  dusky-ferruginous;  the  re- 
mainder bluish-black.  On  the  under  side, 
the  primaries    are  maroon,  heavily  clouded 


with  blackish  on  the  cell  and  middle  area. 
The  secondaries  are  colored  much  as  on  the 
upper  side. 

$ .  The  female  has  the  body  as  the  male, 
but  much  larger.  The  upper  side  of  the 
abdomen  is  brilliant  steel-blue  with  an 
orange  colored  tuft  of  hairs  at  the  anal  ex- 
tremity. Both  primaries  and  secondaries  on 
the  upper  and  lower  sides  are  uniformly  rich 
maroon.  Expanse  ^,  65  mm;  9*  95  ^^ 
100  mm. 

There  is  less  disparity  between  the  sexes 
than  is  the  case  in  some  other  species  of  the 
genus. 

NOCTUIDAE. 

GiGANTOCERAS,  gen.  nov. 

Allied  to  Risoba,  Moore-  The  palpi  are 
not  as  closely  compressed  as  in  that  genus; 
the  second  and  third  joints  are  longer,  less 
hairy,  and  more  attenuated  than  in  Risoba. 
The  antennae  are  very  long.  In  Risoba  they 
are  not  quite  equal  in  length  to  the  costa  of 
the  primaries;  inGigantoceras,  they  are  from 
fully  one-half  to  twice  as  long  again  as  the 
costa  of  the  primaries,  and  are  directed  for- 
ward. They  are  minutely  serrated  at  the 
base.  The  legs  are  also  relatively  much 
longer  than  in  Risoba  and  not  so  hairy.  The 
tibiae  of  the  third  pair  have  a  subterminal 
and  two  minute  terminal-  spurs :  in  Risoba 
the  spurs  are  prominent.  The  primaries  are 
relatively  shorter  and  broader  than  in  Risoba. 
The  neuration  so  far  as  I  have  been  able  to 
ascertain  does  not  differ  from  that  of  Risoba. 
Type  G.  sohtitialis^  Holl. 

191.  Cr.  solslitialis,  sp.  nov.  (f .  Antennae 
one-half  longer  than  the  costa  of  the  prim- 
aries, very  slender;  palpi  and  front  fuscous; 
collar  brown ;  patagia  and  upper  side  of  thorax 
white;  lower  side  of  thorax  and  entire  abdo- 
men fuscous.  The  primaries  are  obscure 
fuscous  with  a  dark  brown  apical  patch,  and 
the     base     and     inner    margin    prevalently 
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clouded  with  the  same  color.  The  inner 
margin  for  one-third  of  the  distance  from  the 
base  is  covered  with  silverj  white  scales.  In 
the  middle  of  this  white  longitudinal  mass  of 
scales  is  a  minute  brown  spot  The  secon- 
daries are  pale  fuscous  with  the  outer  margins 
broadly  blackish.  The  fringes  of  the  prim- 
aries and  the  secondaries  are  light  fawn  and 
obscurely  checkered  with  darker  brown  at  the 
ends  of  the  nervules.  On  the  under  side,  both 
wings  are  pale  fuscous  with  the  neurations, 
an  obscurely  defined  discal  mark,  and  the 
margins  from  a  little  beyond  the  cell  dark 
fuscous.  The  fringes  are  paler,  and  not 
checkered  as  on  the  upper  side.  Expanse, 
30  mm. 

192.  G,  (/)  g-eomeiroptera,  sp.  nov.  J. 
Antennae  twice  as  long  as  the  costa  of  the 
primaries.  The  primaries  have  the  outer 
margin  relatively  longer  and  straighter  than 
in  the  preceding  species  with  the  inner  margin 
relatively  shorter.  The  front  is  brown ;  the 
thorax  on  the  upper  side  olivaceous-green ; 
the  upper  side  of  the  abdomen  fuscous ;  the 
lower  side  of  the  thorax  and  the  abdomen 
pale  gray.  The  primaries  are  pale  olivaceous 
traversed  by  geminate  basal,  sub-basal,  med- 
ian, and  limbal  transverse  lines  of  darker 
olive-green;  darkest  in  the  region  of  the 
costa.  The  nervules  at  their  extremities  are 
marked  with  short  blackish  rays,  and  at  the 
apex  there  is  a  series  of  similar  blackish  mark- 
ings enclosing  a  wood-brown  <-shaped  apical 
patch.  There  is  an  obscure  white  spot  in  the 
middle  of  the  cell  surrounded  by  pale  oliva- 
ceous, a  linear  discal  mark  at  the  end  of  the 
cell  dotted  at  either  extremity  by  dark  brown, 
and  beyond  the  cell  an  obscure  annulus  of 
pale  olive-green,  margined  with  darker  olive. 
Near  the  outer  angle  there  is  a  brownish 
patch  of  scales.  Before  the  geminate  sub- 
basal  transverse  line  just  above  the  inferior 
vein  there  is  a  small  white  dot.  On  the 
margins  there  are  lunulate  dark  brown  mark- 
ings on  the  interspaces,  and  the  fringes  are 
pale.    The  secondaries  are  pale  fuscous  with 


the  margins  broadly  darker  brown,  and  an 
obscure  discal  dot  at  the  end  of  the  cell.  On 
the  under  side  both  wings  are  very  pale 
fuscous  with  the  neurations  dark  brown  and 
distinctly  defined  upon  the  paler  ground.  A 
broad  blackish  incomplete  band  runs  from 
the  costa  near  the  end  of  the  cell  to  the  origin 
of  the  lower  radial  nervule,  coalescing  on  the 
costa  and  at  the  origin  of  the  radial  with  a 
broad  blackish  outer  marginal  band,  which 
sweeps  inwardly  to  the  point  of  union. 
Enclosed  between  these  two  markings  is  a 
large  suboval  whitish  spot.  The  end  of  the 
cell  in  the  secondaries  is  marked  by  a  broad 
obscurely  defined  blackish  spot,  and  the 
margins  are  broadly  blackish.  The  fringes 
are  whitish.     Expanse,  33  mm. 

The  greater  relative  breadth  of  the  wings 
in  this  species  and  the  lack  of  a  patch  of 
raised  scales  on  the  inner  margin  of  the  prim- 
aries lead  me  to  refer  the  insect  with  a  little 
doubt  to  this  genus.  My  specimen  is  unique 
and  I  do  not  care  tb  dissect  without  more 
material. 


Metaleptina,  gen.  nov. 

Allied  to  Leptina,  Guen.  The  palpi  are 
longer  than  in  Leptina,  and  have  the  third 
joint  long,  aciculate,  directed  upward.  The 
antennae  are  as  in  Guende's  genus.  The  legs 
are  much  more  densely  clothed  with  scales, 
especially  the  third  pair,  which  have  the 
tibiae  very  heavily  clothed  with  long  scales, 
armed  with  long  spurs,  two  at  the  base  and 
one  just  before  it.  The  primaries  are  not  as 
long  relatively  as  in  Leptina,  and  relatively 
broader.  On  the  inner  margin  at  the  base, 
the  primaries  are  clothed  with  a  linear  patch 
of  long  raised  scales.  The  neuration  of  the 
primaries  and  secondaries  is  the  same  as  in 
Leptina,  so  far  as  I  have  been  able  to  ascer- 
tain by  careful  comparison,  without  making 
microscopic  mounts  of  the  wings.  Type,  M. 
nigribabis^  Hoi  I. 
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193.  M,  mgribasis^  sp.  nov.  ^.  The 
lower  sides  of  the  palpi  are  pale  fulvous-gray. 
The  upper  side  of  the  palpi,  the  front,  collar, 
patagia,  and  upper  side  of  the  thorax  are 
blackish  brown.  The  upper  side  of  the 
abdomen  is  fuscous,  darkest  on  the  dorsal 
line.  The  under  sides  of  the  thorax  and 
abdomen  and  the  legs  are  pale  gray.  The 
primaries  on  the  upper  side  are  pale  wood- 
brown  with  a  pinkish  reflection  shading  into 
darker  brown  toward  the  apex  and  the  outer 
margin.  The  patch  of  raised  scales  on  the 
inner  margin  at  the  base  is  dark  blackish- 
brown  like  the  costa.  The  primaries  are 
traversed  from  the  costa  just  before  the  apex 
to  the  middle  of  the  inner  margin  by  a 
narrow  dark  brown  straight  line,  bordered 
externally  by  a  paler  parallel  line.  The 
secondaries  are  fuscous,  dar)cest  on  the  outer 
margins.  On  the  under  side  the  primaries 
are  pale  fuscous,  with  the  costa  and  the 
middle  area  darker.  The  outer  margin  of 
this  darker  median  area  is  sharply  defined  as 
a  curved  line,  which  is  followed  by  a  paler 
shade.  The  outer  margin  is  darker,  and  at 
the  end  of  the  cell  there  is  an  obscure  discal 
mark.  The  secondaries  on  the  lower  side  are 
paler  than  the  primaries  and  are  traversed  by 
an  obscure  curved  transverse  limbal  line. 
The  margins  are  obscurely  bordered  with 
darker  fuscous.     Expanse,  30  mm. 

194.  M,  albibasis,  sp.  nov.  $.  Lower 
side  of  palpi  pale  ferruginous.  Front,  collar, 
patagia,  upper  side  of  thorax,  and  abdomen 
fawn;  lower  side  of  thorax  and  abdomen  and 
legs  very  pale  cinereous.  The  primaries  on 
the  upper  side  are  pale  wood-brown,  or  fawn, 
traversed  from  the  costa  before  the  apex  to 
the  inner  margin  two-thirds  of  the  distance 
from  the  base  by  a  narrow  irregularly,  and 
slightly  curved  darker  line,  bordered  exter- 
nally by  very  narrow  paler  lines.  The  raised 
patch  of  scales  on  the  inner  margin  at  the 
base  is  whitish  defined  on  its  upper  margin 
by  a  darker  shade  which  extends  outwardly 
along  the  inner  margin  to  the  termination  of 


the  narrow  transverse  limbal  line.  There  is 
an  obscure  round  dark  spot  in  the  middle  of 
the  cell,  an  obscure  linear  mark  of  the  same 
color  at  its  end.  The  secondaries  are  uniformly 
pale  fuscous.  On  the  under  side,  both 
wings  are  pale  fuscous.  The  primaries  have 
the  middle  area  and  the  costa  clouded  with 
darker  brown,  the  outer  margin  of  this  darker 
area  being  well  defined  against  the  paler 
marginal  area.  The  fringes  of  the  primaries 
are  dark  brown.  The  secondaries  are  tra- 
versed from  the  costa  beyond  its  middle  by  a 
curved  incomplete  transverse  limbal  band  of 
dark  brown.  The  fringes  of  the  secondaries 
are  concolorous.     Expanse,  25  mm. 

195.  M.  obliterata^  sp.  nov.  $,  Head 
whitish.  Collar,  patagia,  and  upper  side  of 
thorax  dark  cinereous.  Upper  side  of 
abdomen  pale  brown ;  lower  side  of  thorax 
and  abdomen  with  legs  whitish.  The 
primaries  are  pale  ferruginous.  At  the  end 
of  the  cell,  there  are  two  small  spots  of  whitish 
raised  scales  margined  with  blackish.  Beyond 
the  cell  there  is  a  narrow  and  very  obscure 
transverse  limbal  line,  regularly  curved  out- 
wardly, running  from  the  costa  before  the 
apex  to  the  inner  margin  two-thirds  of  the 
distance /rom  the  base.  The  patch  of  raised 
scales  on  the  inner  tnargin  at  the  base  is 
cinereous,  defined  on  its  upper  side  by  a 
brownish  spot.  The  secondaries  are  uniformli 
pale  creamy,  tinged  on  the  outer  margin  with 
fuscous.  On  the  under  side  both  wings  are 
shining  creamy  with  the  fringes  of  the  prim- 
aries dark  brown,  and  a  faint  brownish  shade 
on  the  upper  margin  of  the  cell  below  the 
costa.     Expanse,  30  mm. 

DiNOTODONTA,  gen.  nov. 

Allied  to  Dasunaga,  Moore.  The  palpi  are 
short,  ascending,  compressed,  scarcely  reach- 
ing beyond  the  vertex;  the  third  joint  is  very 
short,  hemispherical;  the  second  joint  rela- 
tively very  long.  The  antennae  in  the  male 
are  simple,  slightly  ciliated  on  the  lower  side 
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near  the  base,  nnd  lhree-rourthaa>  1onga«  the 
coota  of  the  primaries.  The  legs  are  long, 
naked,  the  lecond  pair  with  a  long  slender 
lerminal  spur,  the  third  pair  with  double  >ut>- 
terminal  and  double  tenninal  spun,  likewise 
slender,  the  inher  member  of  each  pair  being 
longer  than  the  outer.  Theabdomen  is  much 
produced  bejond  the  inner  margin  of  the 
secondaries,  slender,  and  lightlj  tufted  with 
long  hairs  at  the  tip.  The  Tcsliture  of  the 
abdomen  is  smooth,  appreased.  The  patagia 
are  relatively  long,  covering  the  insertion  of 
both  wings.  The  primaries  are  narrow, 
elongated,  slightly  curved  on  the  coata, 
evenljr  rounded  on  the  outer  margin,  and 
bllobed  on  the  inner  margin,  the 
Aral  lot>e  being  juat  beyond  the  base, 
the  second  about  the  middle  of  the 
wing.  Beyond  this  aecond  lobe,  the 
inner  margin  of  the  wing  is  straight. 
The  secondariea  are  subiriangular; 
the  cosCa  is  arched  beyond  [he  base, 
pointed  at  the  apex,  nearly  straight 
alongthe  outer  margin,  and  slightly  . 

curved  on  the  innermargin.  In  the 
primaries  the  internal  vein  has  two 
branches,  the  lower  one  extending 
from  the  baee  to  the  outer  edge  of 
the  second  lobe  of  the  inner  margin, 
the  upper  extending  to  the  outer 
angle.  The  radial  springs  from  the 
middle  ofthe  discocellutars.  There 
is  an  areole  at  the  upper  angle  of  the  cell, 
from  which  veins  eix  to  ten  spring.  Veins 
seven  and  eight  are  emitted  from  nine  beyond 
the  upper  angle  of  this  areole.  Vein  eleven  is 
given  offbeyond  the  middle  ofthe  cell.     Vein 


■  Hl£,  [MweiiibR  iSg}- 

and  seven  are  stalked.  Vein  eight  curve* 
downwardly  to  the  upper  margin  of  the  cell 
near  the  base,  and  then  diverges  widely  and 
terminates  upon  the  costs  a  trifle  before  the 
apex.     Type Dimoladomta  longa,  Holl. 

This  genus  shows  in  the  neuration  affinity 
to  the  Notodontidae,  but  together  with  the 
two  immediately  subsequent  genera  is  in  my 
Judgment  more  properly  referred  to  the 
noctuida,  the  simple  antennae  and  the  long 
legs  beingmore  characteristic  ofthe  noctuids 
than  of  the  notodonts.  although  the  genus 
Scrancia,  which  I  have  referred  to  the  noto- 
donts, in  its  neuralion  come*  very  near  this 
and  the  two  following  genera. 


\  thr 


-.light  and  termii 
e-fourths  of  the  disi 
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jn  the  anal  angle,  the  outermost  widely  sep- 
arnted  from  iK,  the  outer  margin  being 
slightly  lobed  between  [he  e):[renii[ies  ofthese 
veins.  The  radial  is  given  off  from  the  mid- 
dle ofthe  discocellulars,  which  form  an  angle 
with  each  other  pointing  inwardly.     Veins  six 


DinotodDnU  long*,  Holl.  ,f,  :. 
196.  Z>. /itn^,  sp,  nov.  J.  Palpi,  head. 
collar,  and  thorax  dark  brown ;  upper  side  of 
abdomen  fuscous;  lower  side  of  thomi  and 
abdomen  and  the  legs  paler.  Primaries  on 
the  upper  side  pale  vandyke  brown,  trav- 
ersed by  a  broad  band  of  dark  vandyke  brown 
beyond  the  middle,  which  is  defined  exler' 
nally  and  internally  by  heavy  dark  brown 
lines,  which  are  produced  on  thenervules.the 
outermost  very  irregularly  curved  and  fusing 
with  a  dark  brown  ray.  which  extends  from 
the  apex  inwardly.  There  is  a  dark  vandyke 
brown  basal  shade  bordered  ex  tern  ally  with  a 
curved  sub-basal  dark  line.  The  inner  margin 
where  lobed  ia  dark  like  the  basal  area.     The 
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DESCRIPTIONS   OF   NEW  ACULEATE   HYMENOPTERA. 


BY    WM.   J.    FOX,    PHILADELPHIA, 


PisoNOPSis  gen.  nov. 

Form  stout;  sculpture  coarse;  head  as 
broad  as  or  slightly  broader  than  the  thorax,  in 
the  i  it  is  distinctly  broader;  mandibles 
distinctly  notched  on  outer  margin;  eyes 
reaching  to  the  base  of  mandibles,  their 
inner  margins  converging  a  little  towards  the 
vertex  and  rather  strongly  emarginate  at 
about  the  middle,  in  the  $  they  are  but 
slightly  emarginate;  ocelli  round,  regular 
and  distinct  placed  in  a  triangle;  antennae 
ample,  placed  immediately  behind  the 
ciypeus;  shoulder  tubercles  not  reaching  to 
tegulae ;  metathorax  a  little  shorter  than  the 
dorsulum;  marginal  cell  long,  but  not 
reaching  beyond  the  tip  of  third  submar- 
ginal,  obtuse  at  tip,  without  appendicula- 
tion  ;  three  submarginal  cells,  the  first  more 
than  two  times  longer  than  the  other  two 
combined^  the  second  petiolated,  generally 
though  not  always,  receiving  both  recurrent 
nervures,  third  submarginal  narrow,  wider 
below  than  at  the  top;  discoidal  vein  con- 
fluent with  the  interno-medial  vein;  stigma 
short,  truncate  at  tip;  legs  very  feebly  armed, 
the  anterior  tarsi  without  comb,  middle 
tibiae  with  a  single  strong  spur  at  apex, 
tarsal  claws  entire;  last  dorsal  segment  of 
the  9  with  a  distinct  pygidial  area,  in  the 
<f  the  last  ventral  segment  roundly  emar- 
ginate at  apex. 

From  Pison  it  is  distinguished  by  the 
emarginate  mandibles,  the  last  dorsal 
segment  of  $  with  a  pygidial  area,  its  more 
robust  form  and  its  coarse  sculpture.  From 
the  other  Larrid  genera  that  have  the  eyes 
emarginate,  i.  e.  Anlacophilus  and  Trypox' 
ylon^  the  form  of  the  abdomen  will  at  once 
separate  it. 


Pisonopsis  clypeata.  ?  . — Ciypeus  convex 
medially,  with  large,  scattered  punctures, 
produced  anteriorly  into  a  strong  medial 
tooth,  at  the  base  of  the  tooth  the  ciypeus  is 
transversely  impressed;  front  with  close, 
rather  coarse  punctures,  with  a  distinct, 
medial,  impressed  line;  ocelli  slightly  pitted, 
forming  an  equilateral  triangle ;  top  of  head 
and  cheeks  shining,  more  finely  punctured 
than  the  front;  first  joint  of  flagellum  a  little 
shorter  than  the  second  which  is  longer 
than  the  third,  dorsulum  with  distinct 
punctures,  those  on  the  anterior  portion 
finest  and  closest;  scutellum  punctured  like 
hind  portion  of  dorsulum ;  metathorax  on 
sides  and  posteriorly  with  coarse  striations, 
the  upper  surface  with  a  somewhat  triangu- 
lar enclosure,  which  is  on  basal  portion 
obliquely  ridged,  on  apical  portion  trans- 
versely ridged ;  legs  strong,  the  tibiae  and 
tarsi  with  a  very  few  weak  spines;  wings 
subhyaline,  iridescent,  the  apical  margins 
darker,  recurrent  nervures  generally  received 
by  the  second  submarginal  cell ;  in  one 
specimen  the  first  recurrent  nervure  is  con- 
fluent with  the  first  transverse-cubital 
nervure;  abdomen  finely,  though  distinctly 
punctured,  the  second  and  third  dorsal  seg- 
ments rather  strongly  transversely  depressed 
basally;  pygidial  area  triangular,  finely 
and  closely  punctured;  black,  the  abdomen 
rufous;  sides  of  face,  ciypeus,  sides  of  thorax 
more  or  less  and  the  apical  margins  of 
abdominal  segments  1-5,  silvery.  Length 
9  mm. 

J. —  Eyes  scarcely  emarginate  within  and 
converging  but  little  to^-ards  the  vertex; 
ocelli  situated  in  a  low  triangle,  the  distance 
between  the  hind  pair  more  than  twice 
greater  than  the  distance  between   them  and 
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the  nearest  eye-margin ;  antennae  shorter 
than  in  the  J,  joints  1-6  of  the  flageiium 
produced  into  a  strong  angle  or  tooth 
beneath,  joints  1-4  much  narrowed  basally; 
from  joint  six  the  flageiium  gradually  tapers 
to  the  apex;  apical  portion  of  abdomen 
blacicish ;  last  ventral  segment  of  abdomen 
roundly  emarginate  at  apex.  Length  7  mm. 
Nevada  (Morrison).     Four  specimens. 

Plenoculus  gen.  nov. 

Eyes  within  not  emarginate,  distinctly  con- 
verging towards  the  clypeus;  the  ocelli  round 
and    prominent;   antennae   short  and  stout, 
originating  immediately  behind  the  clypeus; 
head  transverse,  wider  than  the  thorax;  outer 
edge  of  mandibles  strongly  emarginate  ;  palpi 
rather    prominent,  the    maxillary    palpi    6- 
jointed,  the  labial  palpi  4-jointed;  in  the  $ 
the  clypeus  bason  each  extreme  side  a  fringe 
of  hairs  as  in  Cerceris;  pronotum  lower  than 
the   level  of  the  dorsulum ;  metathorax  dis- 
tinctly shorter  than  the  dorsulum  ;  legs  stout, 
the   femora    narrower    at    apex    than   at  the 
base;    four   hind    tibiae    and    tarsi   strongly 
armed    with    spines,    those   on    the  anterior 
tarsi  forming   a   weak    comb;     tibial    spurs 
large  and  strong,  the  hind  tibiae  two-spurred, 
the  others  with  but  one  spur;     tarsal  claws 
long     and    slender,    not  toothed,  in    the    $ 
much  smaller ;  marginal  cell  at  apex  obliquely 
truncate,     with  a    distinct    appendiculation ; 
three    submarginals,    of    which    the    first  is 
nearly  twice  as  long  as  the  other   two  com- 
bined,   the    second    petiolate,    the    third    is 
oblique  and  is  slightly  narrowed  above,  the 
first  recurrent    nervure    received  by  the  first 
submarginal  cell  near  its  apex,  the  second  by 
the    second    submarginal    cell    between    its 
middle    and    apex,    the    discoidal    and  basal 
nervure    meet    at  a  short  distance  from  the 
apex  of  the  submedian  cell,  this   cell  being 
therefore    shorter    than  the    median  cell  on 
the    externo-niedial    nervure;    stigma  small, 
scarcely     distinguishable     from     the     costal 
nervure;  abdomen    shaped    as    in    Oxybelus: 
last    dorsal     segment     ?      with     a     distinct 
pygidial  area. 


This  genus  seems  to  be  most  closely  re- 
lated to  Tackyrkostus  Saussure  from  Aus- 
tralia; it  is,  however,  different  in  the  fact 
that  it  is  not  at  all  metallic  in  color,  the  head 
being  broader  than  the  thorax,  the  wide 
emargination  of  the  mandibles,  the  narrow 
vertex.  From  Bothynostethus  it  is  distinct 
by  the  eyes  converging  towards  the  vertex, 
the  marginal  cell  with  an  appendiculation, 
and  the  hind  femora  being  not  broadened  at 
the  apex,  etc. 

It  may  be  that  this  is  the  genus  described  by 
Patton,  from  New  York,*  but  his  description, 
"Second  submarginal  cell  petiolate,**  is  of  no 
value  as  some  half  a  dozen  genera  of  the 
Larridae  possess  that  character.  Pleno' 
cuius  is  also  distinguished  from  Sylaon  and 
Solierella  in  possessing  a  pygidial  area  and 
by  the  legs  being  strongly  armed. 

Plenoculus  davisi,     $.  — Anterior  margin 
of   clypeus     deeply     incised,     armed     with 
five  teeth  on  each  side,  the  outer  and  inner 
tooth   is     generally   the  largest,   the  others 
being  in   some  specimens   indistinct;   front 
very  finely  granulated,  with  a  long,  distinct, 
medial  impressed  line,  which  originates  in  a 
strong  fovea,  before  the  anterior  ocellus  and 
extends     down    between     the    base   of    the 
antennae;  ocelli  forming  a  triangle;  on  each 
side  of  anterior  portion  of  vertex  there  is  a 
curved    furrow,     running    from     each     hind 
ocellus  to  the  inner  eye-margin  ;  first  joint   of 
flageiium  possibly  a  little  shorter  than  either 
the  second  or  third,  which  are  a  little  longer 
than  any  of  the  following  joints,  except  the 
last;  dorsulum  and   scutellum  with  very  fine, 
close  punctures,  both  strongly  convex  ;  suture 
between     dorsulum   and    scutellum    strong; 
metathorax    above    very   finely    granulated, 
rather   strongly  furrowed   down  the   middle, 
the  extreme  base  generally  with  a  transverse 
series  of  small  fossae,  sides  and  posterior  face 
very   finely    striated;    abdomen    finely    and 
closely  punctured,  the  pygidial  area  triangu- 
lar, with  large,  sparse  punctures,  its  lateral 
ridges    not    well    defined ;    black ;    clypeus, 

*  Kntomologicnl  news,  iii,  p.  90. 
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except  apex,  tegulae,  four  anterior  tibiae  on 
outer  side,  the  hind  tibiae  on  outer  side 
except  apical  portion,  yellowish ;  tarsi  and 
apical  margins  of  the  abdominal  segments 
testaceous;  wings  hjaline,  iridescent;  ner- 
vures  testaceous;  apical  abdominal  segment 
more  or  less  rufous ;  head,  thorax  and  abdo- 
men more  or  less  covered  with  silvery  pile, 
which  is  most  dense  on  the  face,  clypeus, 
mesopleurae  and  metathorax.  Length  5-6 
mm. 

Var.  legs,  except  anterior  tibiae,  entirely 
black. 

(f .  Anterior  margin  of  clypeus  slightly 
produced  medially;  antennae  shorter  than  in 
the  ?  and  sub-clavate ;  clypeus  entirely, 
scape  beneath,  tegulae,  tubercles,  apex  of 
femora,  the  tibiae,  except  inner  side  of  two 
anterior  pair,  and  the  tarsi,  bright  yellow. 
Length  4^-5  mm. 

Agricultural  College,  Michigan  (June  and 
July).  Collected  by  Mr.  Gager  C  Davis,  to 
whom  it  is  dedicated;  Montana  (Morrison^. 
Coll.  Amer.  Entom.  Society. 

Niteliofsis  plenoculoides.  J. —Clypeus 
strongly  carinated  down  the  middle;  front 
finely  granulated,  distinctly  impressed  down 
the  middle,  along  the  inner  eye  margins  the 
front  is  finely  punctured ;  eyes  strongly  con- 
verging to  the  top,  the  space  between  them 
at  the  vertex  is  about  equal  to  one-half  of  the 
space  at  the  clypeus;  ocelli  in  a  triangle,  the 
lower  one  situated  a  little  further  away  from 
the  hind  pair,  than  the  latter  are  from 
each  other;  from  each  hind  ocellus  there  ex- 
tends down  a  short  furrow,  which  reaches  a 
little  beyond  the  fore  ocellus;  antennae  tol- 
erably long,  reaching  to  about  the  tegulae, 
the  flagellum  tapering  on  apical  half;  joints  2 
and  3  of  the  flagellum  longest,  the  first  and 
fourth  about  equal;  dorsulum  with  exceed- 
ingly close  and  fine  punctures;  metathorax 
above  and  on  the  sides  finely  granulated, 
with  indistinct  striations  when  viewed  in 
certain  positions ;  at  the  extreme  base  of  upper 
surface  there  is  a  transverse  series  of  small 
fovea  and  down  the  middle  there  is  an  im- 


pressed line  (this  is  not  distinct  in  one  spec- 
imen) ,  the  posterior  face  transversely  rugose ; 
tibiae  and  tarsi,  with  exception  of  thecalcaria 
unarmed;  tarsal  claws  rather  short,  stout  and 
not  toothed ;  abdomen  elongate-ovate,  the 
first  three  dorsal  segments  when  viewed  from 
the  side  are  seen  to  be  contracted  basally  and 
apically;  last  dorsal  segment  without  a 
pygidium;  three  submarginal  cells,  the  sec- 
ond petiolated,  receiving  both  recurrent  ner- 
vures;  black;  two  transverse  spotb  on  the 
collar  above,  posterior  half  of  tubercles,  a 
spot  near  the  middle  of  hind  tibiae  and  the 
tibial  spurs,  whitish ;  apex  of  mandibles, 
tegulae  and  tarsi,  testaceous;  wings  subhya- 
line;  nervures  black;  face  and  clypeus,  sides 
of  thorax  and  abdomen,  more  or  less,  with 
silvery  pile.     Length,  6  mm. 

New  York;  Colorado.  In  general  appear- 
ance this  species  resembles  Plenoculus  davisv 
but  the  abdomen  is  differently  shaped,  the 
antennae  are  longer,  the  legs  without  spines, 
the  second  submarginal  cell  receiving  both 
recurrent  nervures  and  the  last  dorsal  seg- 
ment lacks  a  pygidial  area.  It  seems  to  me 
that  Kohl  has  erred  in  uniting  Niteliopsis 
Saund.,  with  Solierella  Spin.*  A  compar- 
ison of  the  figures  of  these  genera, f  is,  I 
think,  evidence  enough  that  they  are  not  the 
same;  while  the  species  herein  described 
agrees  with  the  description  and  tolerably 
well  with  figure  of  Niteliopsis  it  does  not 
agree  with  KohPs  description,  nor  Spinola*s 
figure  of  Solierella.  As  nothing  definite 
can  be  ascertained  to  show  whether  these 
genera  are  synonomous  or  not  without  an 
examination  of  Saunders's  type,  it  seems 
best  for  the  present  to  consider  them  distinct. 
But  one  other  species  of  Niteliopsis  is  known 
and  is  from  the  Ionian  Islands.  The  single 
species  of  Solierella  inhabits  Chili. 


*  Verb,  zool.-bot.  gcscllsch.  Wien.  xxxiv,  p.  J07, 
1884. 

t  Solitrtlla  Spin.  Gay's  Hist.  Chile.  Zool.  Ub.  ii, 
fijfs.  5  a,  b,  c,  Niteliopsis  Saund.  Trans,  ent.  soc. 
Lond.,  1873,  p.  410. 
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Cerceris    ausirina.       $ .— Clypeus      sub- 
convex,    not    produced,     its    fore     margins 
rounded  or  subtruncate,  strongly  punctured, 
its  lateral  lobes  small  and  indistinct;  front, 
vertex   and  cheeks  with    coarse    punctures, 
those    on    the    cheeks  strongest;  inner  eye- 
margins    slightly    converging    towards   the 
clypeus;   ocelli   placed    in    a   low   triangle; 
antennae  tolerably  long,  thickened  but  little 
to  the  apex,  first  joint  of  the  flagellum  about 
one-quarter  longer   than    the   second,  joints 
2-4    about    equal     in    length;     thorax   very 
coarsely    punctured,  the    punctures  on    the 
mesopleurae   irregular;    sides    of  prothorax 
somewhat  excavated  or  depressed ;  mesopleu- 
rae armed  with   two  strong   teeth    beneath; 
enclosure   on   metanotum  triangular,  parted 
by   a   strong  furrow  which   runs  the  entire 
length  of  the  metathorax,  and  with  a  number 
of  both  oblique  and  transverse  ridges;  tibiae 
and  tarsi  strongly  spinose,  the  hind  tibiae  very 
distinctly  serrated  on  outer  edge ;  the  spines 
on  fore  tarsi  forming  the  comb  rather  short 
and  widely  separated ;  dorsally  the  abdomen 
is  less  strongly  punctured  than  the   thorax, 
segments  1-5  reflexed  at  apex;  ventrally  the 
base    and    apex    of    segments    2-5    are    im- 
puiictate;  pygidiai  area  almost  exactly  ovale, 
having  the  appearance  of  being  scaly;  black; 
clypeus,  sides  of   face,  scape  beneath,  basal 
half  of   mandibles,    four   anterior  tibiae  and 
tarsi  in  part  a  transverse  mark  on  pronotum, 
separated     in    the     middle,     and    scutellum 
yellow;  greater  part  of  antennae,  pronotum, 
tegulae,  legs,  postscutellum,  first  abdominal 
segment  above,  second  and  third  f?egments, 
except  basal  portions,  rufous,  apical  portion 


A  CORRECTION. —  In  Psyche  1893  (v.  6,  p. 
379)  I  described  larvae  received  from  Mr.  J. 
B.  Lembert  as  Arciia  blakci  Grote.  Since 
then  Mr.  Lembert  has  sent  a  second  specimen, 
like  the  one  from  wliich  tlie  t'ggs  were  ob- 
tained except  that  tlie  veins  of  fore  wings 
are  narrowlv  lined  witli  fiesh  color.  This 
lead^  me  to  believe  that  the  larvae  described 
were  really  those  of  A.  ornata  Pack,  and  the 
varietal  name  proposed  by  me  will  not  stand. 


of  second  dorsal  segment,  yellow ;  face  and 
clypeus  clothed  with  pale  silvery  pubescence ; 
head,  thorax,  and  abdomen  ventrally,  with 
pale  fuscous  hair;  wings  fuscous,  nervures 
testaceous.    Length  iii^  mm. 

^. —  Middle  lobe  of  clypeus  somewhat 
pyriform,  its  anterior  margin  seemingly 
tridentate,  in  consequence  of  its  middle  por- 
tion being  angularly  produced;  head  coarsely 
punctured,  the  punctures  on  front,  vertex 
and  cheeks  deepest;  antennae  longer  than 
in  the  9>  second  joint  of  flagellum  a  little 
longer  than  either  the  third  or  fourth; 
mesopleurae  not  dentate;  wings  subfuscous 
darker  towards  apex ;  pygidiai  area  coarsely 
punctured;  eighth  ventral  plate  bifurcate; 
colored  like  the  female,  except  that  the  face 
and  clypeus  is  entirely  yellow,  and  dorsal 
abdominal  segments  2-5  have  generally  a 
narrow,  yellow  fascia  at  apex,  the  first  and 
second  segments  are  both  above  and  beneath 
generally  rufous;  in  some  specimens  the 
second  segment  has  no  trace  of  rufous,  while 
in  others  the  first  three  segments  are  more  or 
less  marked  with  that  color,  apical  half  of 
antennae  black.     Length  10-12  mm. 

So.  Florida  (Chas.  Robertson),  i  J  and  15 
(J  specimens.  Allied  Xoverticalis  Smith,  but 
differs  in  the  less  coarse  sculpture,  the 
roughly  and  many  ridged  enclosure  on 
metanotum  (in  verticalis  it  is  smooth)  and 
the  somewhat  stouter  antennae.  It  resembles 
verticalis  very  much,  but  the  want  of  the  ruf- 
ous color  on  vertex  and  metathorax  will  gener- 
ally distinguish  it-  It  is  larger  than  rufopicta 
more  coarsely  sculptured  and  the  flagellum 
is  not  so  much  thickened  on  apical  portion. 


The  synonymy  will  be  : — 

EVPREPIA     (CaLLARCTIA)    ORNATA    Pack. 

simplicior  Butl. 

pcrpicta  Dyar. 
var,   ACIIAIA  G.  &  R. 

cdwardsii  Stretch. 
var.  COMPLICATA  Walk. 

\dahurica   Grote. 

ochracca  Stretch. 

bar  da  Hy.   Edw.  Harrison  G.  Dyar. 
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BIBLIOGRAPHICAL  NOTES.— IV. 

BY    SAMUEL   HENSHAW. 

Minor  EmroMOLooicAL  Publications. — 
Garden  and  Forest,  Vol.  I  (1888),  contains 
the  following  notes  and  articles  :  — 

Packard,   A.    S.      Arsenical    poison    in    the 

orchard,     p.  9. 
Packard,  A.  S.     The  red  mite  {^Teiranychus 

telarius\  on  verbenas,     p.  20,  fig. 
Editorial.     [Futility  of   plugging  trees   with 

nostrums.]     p.  51. 
Packard,  A.   S.     Certain  cone-eating  insects 

[Pttit'pesiis  zfenicuUlia,  Dryocoetes  affa- 

der."]     p.  lOQ-ioi,  f.  18-21. 
Osborn,  Herbert.     The  banded  hickory  borer. 

[ChioM  cinctus.^     p.  148-149,  f.  26-28 
Anon.     Arsenical   poisons   on  elm    trees,    p. 

IS'- 
Farlow,  W.  G.     Fungus  diseases  of  insects. 

[Review   of   Thaxter's    Entomophtho- 

reae.]     p.  159. 

Packard,  A.  S.  The  work  of  a  timber  beetle. 
[MonoAammus  con/usor."]     p.  172. 

Anon.     Cut-worms.     [Agrotidae.]     p.  177. 

Pearson,  A.  W.  Vineyard  notes  from  south- 
ern New  Jersey.  [Ravages  and  means 
against  Macrodactylus  subspiuosus.'\ 
P-  256-257. 

Weed,  C.  M.  Whitewash  for  rose  beetles. 
{^Macrodactylus  subspinosus.'\     p.  307. 

Anon.  {TriphUps  insidiosus  injuring  chry- 
santhemums.]    p.  312. 

Editorial.    [Ravages  of  Orgyia  leucostigma.'\ 

P-  314- 
Anon.     Packard's  Entomology  for  beginners. 

[Review.]     p.  407-408. 
M.,  E.  and  Editor.     Destruction  of  ants.     p. 

442-443. 
Jack,  J.  G.     The  red  mite  {Tetranychus  tela- 

rius\  on  trees,     p.  459-460. 

Vol.  II  (1889)  contains  the  following: — 

Divers,  W.  H.  How  we  rid  our  vines  of  the 
mealy  bug.  \_Pulvinaria  inuumera- 
bilis.'\     p.  222. 


Packard,    A.    S.     Boring   beetles    \_Teretrius 

americanus']    in    the    ash    finish    of  a 

chapel,     p.  254-255,  f.  108. 
Smith,  J.  B.     The  imported  elm  leaf  beetle, 

Galeruca  xanthomelaena  Schr.  p.  292. 
Smith,  J.  B.  Cut-worms.  [Agrotidae.]  p.  328. 
Smith,  J.  B.     The  white  pine  weevil.     PiS' 

sodes  strobi  Peck.     p.  378,  fig. 
Hoskins,  T.  H.     Insects  and  manure,     p.  392- 

393- 
Jack,  J.   G.     The  asparagus    beetle.      {Crio- 

certs  asparagi.^     p.  399-400. 

K.,   W.   and  Editor.     The  asparagus   beetle. 

{Crioceris  asparagi.']     p.  430. 
Smith,  J.  B.     The  periodical  Cicada.     [  Tibi- 

cen  septendecim.'\     p.  436. 
Taplin,  W.  H.     Roses  and  the  larvae  of  the 

June-bug.    {Lac/inosiernah^.^     P- 453* 
Jack,  J.  G.     A  new  enemy  [Gossyparia  uimi"} 

of  the  elm.     p.  461,  f.  129. 
Hoskins,    T.    H.    and    Editor.     Notes    from 

a  northern  garden.     [Ravages  of  Thri- 

pidae,  Trypefa pomoneiia.]  p.  476-477. 
Jack,  J.    G.      A    destructive    cornel    sawfly. 

Harpiphorus    varianus      Norton.      p. 

520-521,  f.  138. 
Williams,    E.      Trypeta   pomonella    in    New 

Jersey,     p.  527. 
Quis.      Ocneria  dtspar.     p.  562. 
Jack,  J.  G.     A  tulip  tree  leaf  destroyer.     Ceci- 

domyia  liriodendri.  p.  604-605,  f.  152. 
Anon.     [Wheat    sawfly,    Cephus  Pygmaeus."] 

p.  612. 

Miscellaneous  Notes. —  Dr.  Carl  Berg 
has  left  Montivideo  and  returned  to  Buenos 
Aires,  where  he  has  been  given  the  director- 
ship of  the  National  museum  in  the  place 
of  the  late  Dr.  Burmeister. 

Mr.  W.  L.  Distant  has  again  left  England 
for  South  Africa  where  his  address  will  be 
at  Pretoria,  Transvaal. 

The  plates  in  the  present  number  of 
Psvche  illustrate  Dr.  Holland's  article  on 
West  African  moths  and  will  be  explained 
at  the  conclusion  of  his  paper  in  the  next 
number. 
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THE   SEVENTH    VOLUME    OF  PSYCHE 

Begins  in  January,  1894,  and  continues  through  three  years.  The  subscription 
price  (payable  in  advance)  is  $5.00  per  volume,  or  $2.00  per  year,  postpaid.  The 
numbers  will  be  issued,  as  in  Vol.  6,  on  the  first  day  of  every  month  and  will  con- 
tain at  least  12  pages  each.  No  more  than  this  was  promised  for  the  sixth  volume, 
but  the  numbers  have  actually  averaged  more  than  16  pages,  and  in  addition  21 
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An  introduction,  for  the  young  student,  to 
the  names  and  something  of  the  relationship 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 
flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
purpose  to  treat  them  as  ifthey  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 
ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  diff'erent  spe- 
cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life.  A  short  introduction  to 
the  study  of  butterflies  in  general  is  prefixed 
to  the  work,  and  is  followed  by  a  brief  account 
of  the  principal  literature  of  the  subject. 


Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samuel  H.  Scudder.     186  pp.     i6mo. 
$1.00. 

In  this  book  the  author  hat  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 
ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 
terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 
od has  a  certain  advantage  from  its  simj^licity 
and  directness.  ** 
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THE   PRIMITIVE   NUMBER  OF  MALPIGHIAN  VESSELS  IN 

INSECTS.— VII. 


BY    WILLIAM    MORTON    WHEELER,    PH.D.,    CHICAGO,    ILL. 


With  these  conclusions  the  object  of 
the  present  paper  is  attained.  As 
stated  in  the  beginning,  the  homologies 
of  the  Malpighian  vessels  with  other 
insect  or  vermian  organs  are  most 
obscure,  and  if  I  venture  to  add  some 
remarks  of  a  critical  nature,  it  is  in  the 
belief  that  a  discussion  of  the  difficulties 
attending  the  establishment  of  such  hom- 
ologies is  not  without  a  certain,  albeit 
negative  value. 

It  is  an  interesting  fact,  which  has 
impressed  several  observers,  that  the 
fore-gut,  and  more  especially  the  hind- 
gut  in  many  insects,  have  a  very  regular 
hexagonal  outline.  This  is  most  readily 
seen  in  the  more  primitive  orders,  like 
the  Orthoptera,  where  it  extends  even 
to  the  mid-gut  which  is  of  entodermal 
origin.  Minot*  was  struck  with  this 
peculiarity  while  studying  Melanoplus. 
*'I  cannot  but  think,"  he  concludes,  ''that 
it  (the  curious  repetition  of  the  number 
six)  will  be  ultimately  found  to  have 
some  hitherto  unsuspected  meaning. 
There  are  six  rows  of  teeth  in  the  pro- 
ventriculus,  six  diverticula  arising  from 
the   stomach,  and   twelve  longitudinal 

*Histoloi;y  of  the  locust  (Caloptenus)  and  the  cricket 
(Anabrus).  Second  rep.  U.  S.  ent.  comm.  1878-79  relat. 
ing  to  the  Rocky  Mt.  locust.  iSSo.  pp.  aao-aai. 


folds  in  each  diverticulum.  There  are 
twelve  (twice  six)  gastroileal  folds, 
arranged  in  twos,  each  pair  appearing 
as  the  double  anterior  termination  of  the 
six  ileal  folds,  which,  changing  their 
character,  extend  backwards  through 
the  colon ;  finally  in  the  rectum  there 
are  six  rectal  glands." 

The  hexagonal  symmetry  of  the  hind- 
gut  makes  its  appearance  during  embry- 
onic life,  as  I  have  observed  in  members 
of  the  orders  Orthoptera,  Coleoptera 
and  Lepidoptera.  The  Malpighian 
vessels  arise  at  the  6  angles,  or  horns  of 
the  proctodaeal  wall.  There  is  evi- 
dently, therefore,  some  correlation 
between  the  6  vessels  and  the  hexagonal 
outline  of  the  hind-gut. 

Miall  and  Denny  *  were,  I  believe, 
the  first  to  oflfer  an  explanation  for  the 
hexagonal  structure  of  the  rectum. 
They  are  of  the  opinion  that  *'the  tend- 
ency to  produce  a  6-banded  stomodaeum 
and  proctodaeum  may  possibly  be 
related  to  the  6  theoretical  elements 
(two  tergal,  two  pleural,  two  sternal) 
traceable  in  the  Arthropod  exo-skeleton, 
of  which  the  stomodaeum  and  procto- 
daeum are  reflected  folds.*' 


*  1.  c.  p.  136. 
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Mingazzini  •  too  in  his  study  of  the 
alimentary  canal  of  the  phytophagous 
Lameiiicornia  concludes  that  the 
hexagonal  structure  of  the  rectum  is 
"di  grande  importanza  filogenetico, 
perch^  si  riscontra  in  quasi  tutti  gli 
ordini  d'insetti  iinora  studiati."  Min- 
gazzina  adds  as  further  evidence  to  Miall 
and  Denny's  suggestion  that  the  proc- 
todaeum  presents  6  bands  of  longitudinal 
muscles  corresponding  to  the  6  longitud- 
inal muscles  of  a  segment. 

Miall  and  Denny's  hypothesis  is  cer- 
tainly ingenious,  but  I  fear  that  it  is 
untenable.  To  be  admissible  it  would 
require  that  each  of  the  6  sides  of  the 
hind-gut  should  be  parallel  to  one  of  the 
6  exoskeletal  elements  of  the  segment 
(Fig.     i).     The    median    dorsoventral 


Fig.  I 


plane,  represented  by  the  line  A  A, 
should  cut  the  prismatic  hind-gut  into 
two  symmetrical  halves,  either  of  which 


♦  Ricerche  sul  canale  digercnte  dcllc  larve  dei 
lamellicorni  fitofagi.  Mitlh.  zool.  btnt.  Neapel.  bd.  ix 
heft  i,  18S9,  P-  95  ^^  ^'^^• 


would  contain  three  entire  planes.  But 
in  reality  this  is  not  the  case,  as  sections 
through  the  embryo  show  (Fig.  2.)  ; 
there  being  in  the  proctodaeum  one 
dorsal,  one  ventral,  and  on  either  side 
two  pleural  planes.  The  median  dor- 
soventral plane  A  A  cuts  the  procto- 
daeum   into   two    symmetrical    halves. 


Fig.  2. 

either  of  which  consists  of  two  entire 
and  two  half  sides.  It  is  therefore  nec- 
essary to  suppose  either  that  the  rectum 
has  undergone  a  rotation  of  30°  on  its 
median  longitudinal  axis  —  and  this 
would  produce  a  torsion  of  which  there 
is  not  the  slightest  evidence  in  the 
embryo  or  adult — or  that  a  single  side 
of  the  proctodaeum  does  not  correspond 
to  a  segmental  element  and  this  is,  of 
course,  equivalent  to  abandoning  the 
hypothesis  altogether.* 


♦  Miall  and  Denny's  remarks  are  hardly  explicit 
enough.  I  have  interpreted  their  hypothesis  as  refer- 
ing  to  the  sides  and  not  to  the  angles  of  the  hin<l>g^t.  On 
the  supposition  that  each  corner,  or  horn  with  the  adja- 
cent half  sides  is  regarded  as  equivalent  to  an  ezoskele. 
tal  elemeat,  no  very  serious  objection  can  be  raised  to 
the  view. 


December  1893.] 


PSYCHE. 


563 


The  actual  position  of  the  procto- 
daeum  in  the  body  of  the  insect  leaves 
no  doubt  that  the  Malpighian  vessels 
are  paired  structures;  there  being  a 
dorsal,  a  pleural  and  a  ventral  pair. 
These  may  be  readily  resolved  into  an 
anterior,  median  and  posterior  pair,  if 
we  go  back  to  the  earliest  stage  in  the 
formation  of  the  hind-gut  and  its  diver- 
ticula in  such  a  form  as  Doryphora. 
At  this  time  the  future  long  axis  of 
the  proctodaeum  lies  at  right  angles  to 
the  long  axis  of  the  ventral  plate,  so 
that  the  vessels  budding  from  its  walls 
may  be  regarded  as  arising  in  three 
consecutive  pairs. 

If  we  go  a  step  further  and  look  for 
the  meaning  of  the  paired  arrangement 
of  the  vessels  we  are  at  once  confronted 
with  difficulties.  Two  alternatives  pre- 
sent themselves  : 

1.  The  number  of  vessels  is  simply 
correlated  with  the  number  of  rectal 
folds,  and  the  regular  prismatic  character 
of  the  rectum  requires  some  other  ex- 
planation than  the  presence  of  the 
vessels,  since  it  recurs  also  in  the  fore- 
gut.  According  to  this  alternative  the 
6  Malpighian  vessels  belong  to  one 
segment,  the  eleventh  abdominal,  or 
telson,  from  which  the  proctodaeum 
arises. 

2.  Each  pair  of  vessels  represents  a 
metameric  unit.  Hence  three  separate 
segments  must  have  contributed  to  the 
formation  of  the  proctodaeum.  This 
alternative,  if  accepted,  only  leads  to 
further  difficulties,  since  the  ^ssels 
must  either  be  the  serial  homologues 
of    paired    ectodermal    structures    be- 


longing to  the  more  typical  anterior 
abdominal  segments  or  such  structures 
no  longer  exist  in  the  Insecta  and  must 
be  sought  for  in  the  more  ancestral 
Articulata  (Annelida  presumably). 
Insect  structures  which  may  be  homody- 
namous  with  Malpighian  vessels  are : — 

a.  The  tracheae.  These  are  known 
to  arise  as  tubular  invaginations  of  the 
integumental  ectoderm  pleurad  to  the 
appendages,  a  pair  to  a  segment. 
They  occur  only  as  far  back  as  the 
eighth  abdominal  metamere.  As  the 
ninth,  tenth  and  eleventh  segments  are 
etracheate  we  might  hope  to  fill  this 
gap  with  the  three  pairs  of  Malpig- 
hian vessels,  on  the  assumption  that 
these  diverticula  had  in  some  way 
come  to  arise  from  the  proctodi-veal 
instead  of  the  integumental  ectoderm. 

b.  The  oenocyte-clusters.  These,  as 
I  have  shown  in  a  former  paper,*  arise 
as  paired  ectodermal  cell-masses  just 
caudad  to  the  tracheae.  They,  too, 
are  wanting  in  the  ninth  to  eleventh 
segments. 

The  Malpighian  vessels  resemble  the 
tracheae  in  being  tubular,  the  oenocytes 
in  the  glandular  character  and  large 
size  of  the  cells.  The  faint  invagina- 
tion, which  still  accompanies  the  forma- 
tion of  an  oenocyte-cluster  in  embryonic 
Orthoptera  and  Coleoptera,  may  be  the 
last  trace  of  the  lumen  of  a  tube,  the 
disintegrated  walls  of  which  are  now 
represented  by  the  oenocytes. 

c.  The   nephridia.      I    have    pointed 


♦  Concerning  the  "blood-tissue"  o(  the  Insecta.    Psy- 
che.    Feb.-April,  1^92. 
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out*  that  the  sexual  ducts  arise  in  Xiph- 
idium  as  hollow  diverticula  of  the 
somites,  like  the  nephridia  and  sexual 
ducts  of  Peripatus.  It  is,  however,  only 
the  mesodermal  portion  of  the  nephridia 
which  arises  in  this  way ;  if  what  stu- 
dents of  annelid  development  tell  us 
prove  to  be  correct,  each  nephridium 
must  also  have  a  small  proximal  piece 
derived  from  the  ectoderm.  The  oeno- 
cyte  cluster  may  be  this  piece  disinte- 
grated and  changed  in  function.  I  deem 
it  probable  that  the  insect  nephridium 
has  passed  through  the  following  stages : 

1 .  The  nephropore  (now  represented 
by  the  oenocyte  pit  in  the  embryo) 
became  occluded  and  then  obliterated 
together  with  the  lumen  of  the  ectoder- 
mal portion  of  the  nephridium. 

2.  With  further  degeneration  the 
ectodermal  and  mesodermal  anlagen  of 
the  nephridium  failed  to  unite  during 
ontogeny  and  persisted  as  separate 
structures. 

3.  These  two  anlagen  took  on  new 
functions  —  the  ectodermal  or  oenocyte 
portion  acquiring  some  function 
perhaps  analogous  to  that  of  the 
thymus  in  vertebrates ;  the  mesodermal 
portion  becoming  converted  partly  into 
the  corpora  adiposa  and  in  part  into  the 
sexual   ducts. t 

*A  contribution  to  insect  embryology.  Journ.  of 
morph.  vol.  viii,  no.  1. 1893,  p.  1 16  et  seq. 

t  The  fat-body  retains  to  this  day  a  nephric  function 
inasmuch  as  it  stores  up  urates  often  in  considerable 
quantity.     Kowalevs>ky  (Ein    beitrag  zur  kenntnis   der 


The  Malpighian  vessels,  if  at  all  com- 
parable to  nephridia,  can  represent  only 
the  ectodermal  (oenocytic)  ends.  On 
the  trisegmental  hypothesis  the  vessels 
would  be  equivalent  to  three  pairs  of 
oenocyte-clusters,  which  had  preserved 
their  tubular  character  and  excretory 
function.  But  the  great  difficulty  lies 
in  understanding  the  process  whereby 
these  three  pairs  of  metameric  and 
originally  integumental  structures  could 
be  carried  into  the  anal  invagination 
and  appear  ontogenetically  as  hollow 
buds  at  its  inner  end.  On  the  other 
hand  my  hypothesis  is  beset  with  fewer 
difficulties,  if  we  suppose  that  the  three 
pairs  of  Malpighian  vessels  do  not  rep- 
resent three  metameres,  but  only  a  single 
one,  for  it  is  easy  to  understand  how  a 
single  pair  of  oenocyte  tubules  could  be 
carried  in  and  subsequently,  in  the  re- 
mote ancestors  of  existing  insects,  give 
rise  to  three  pairs  of  vessels  by  a  simple 
process  of  budding. 

These  considerations  lead  me  to 
reject  the  trisegmental  hypothesis  and, 
while  regarding  6  as  the  primitive 
number  of  Malpighian  vessels  in  insects, 
to  postulate  only  a  single  pair  in  more 
ancestral  Articulata. 

The  University  of  Chicago. 

Sept.  1892. 


exkretionsorgane.  Biol,  centralbl.  bd.  ix,  1890,  p.  4J  et 
seq.)  in  a  long  series  of  experiments  found  that 
carmine,  chloride  of  iron,  and  litmus  were  abstracted 
from  the  blood  by  the  cells  of  the  pericardial  fat-body. 
In  Muscid  larvae  the  cells  of  the  garland-shaped  strand 
have  a  similar  function. 
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{^Continued  from  page  552 S) 

secondaries  are  fuscous,  slightly  darker  at  the 
anal  angle.  On  the  under  side  both  wings 
are  fuscous,  the  primaries  clouded  with  darker 
fuscous  on  the  costa  near  the  base,  and 
crossed  by  an  incomplete  transverse  limbal 
line  of  pale  fuscous.  The  secondaries  are 
crossed  by  incomplete  parallel  median  and 
limbal  transverse  bands  of  dark  fuscous. 
Expanse,  38  mm. 

Maguza,  Walk. 

My  friend,  Dr.  Frederic  Moore  of  London, 
has  assured  me  that  the  following  species  is 
correctly  referred  to  Walker's  genus  Maguza, 
which  was  erected  for  the  reception  of  a  South 
American  species.  A  close  microscopical 
study  of  its  neuration  shows  great  similaritj* 
to  that  of  the  preceding  genus,  Dinotodonta, 
the  most  marked  difference  being  the  fact 
that  the  lower  branch  of  the  inferior  vein  in 
the  primaries  does  not  diverge  as  in  Dinoto- 
donta, but  coalesces  after  its  origin  w^ith  the 
main  vein  a  short  distance  beyond  the  base. 
The  form  of  the  wings  is  also  different,  being 
relatively  shorter  and  broader  in  the  case  of 
the  primaries  and  without  lobes  on  the  inner 
margin,  and  in  the  secondaries  having  the 
costa  evenly  rounded  or  arched  from  the  base 
to  the  apex,  and  the  outer  margin  evenly 
rounded.  The  legs  are  also  much  shorter 
than  in  the  preceding  genus,  and  hairy. 
The  neuration  again  suggests  as  in  the  case 
of  the  preceding  genus  a  relationship  to  the 
Notodonts  in  that  vein  five  in  the  primaries 
springs  from  the  middle  of  the  cell. 

197.  J/.  Africana^  sp.  nov.  $.  Palpi 
pale  cinereous  on  the  lower  side;  upper  side 
of  palpi,  front,  and  collar  dark  brown  ;  pata- 
gia  dark  brown,  margined  externally  with 
paler  brown.  Upper  side  of  thorax  and 
abdomen  fuliginous.  Anal  tuft  pale  ochra- 
ceous.  Lower  side  of  thorax,  abdomen,  and 
legs  pale  gray.  The  primaries  on  the  upper 
side  are  light  wood-brown  with  the  outeT 
third  Vandyke  brown  this  outer  area  being 


traversed  by  a  pale  cinereous  line,  and  sepa- 
rated from  the  inner  area  by  a  narrow  regu- 
larly curved  pale  ochraceous  line  defined 
inwardly  and  outwardly  by  very  narrow 
darker  lines.  Just  within  this  defining  line  a 
little  below  the  costa  is  a  patch  of  dark 
brown,  within  which  is  a  minute  whitish 
ocellus.  There  is  a  broad  curved  sub-basal 
band  of  Vandyke  brown  crossing  the  lighter 
inner  area  besides  a  few  spots  and  longitud- 
inal streaks  of  slightly  darker  brown  between 
this  sub-basal  band  and  the  pale  ochraceoua 
line  which  defines  the  dark  outer  area  in- 
wardly and  two  black  dots  bear  the  costa 
just  beyond  the  base.  The  secondaries  are 
uniformly  fuscous  with  the  costal  area  testa- 
ceous, shining.  On  the  under  side  both 
wings  are  pale  fuscous,  each  crossed  by  a 
paler  tranverse  limbal  band  defined  inwardly 
and  outwardly  by  parallel  darker  shades. 
The  secondaries  have  an  obscure  discal  dot. 
Expanse,  32  mm. 


Maguza  Africana,  Holl.  T  ^. 

Macrosenta,  gen.  nov. 

The  neuration  of  the  wings  is  almost  iden- 
tical with  that  of  the  preceding  genus.  The 
abdomen  is,  however,  relativelv  much 
longer,  and  in  fact  projects  for  half  of  its 
entire  length  beyond  the  posterior  margin  of 
the  secondaries.  It  is  long,  slender,  and 
tapering,  being,  provided  with  a  slight  bunch 
of  hairs.  The  palpi  are  long,  produced;  the 
second  joint  viewed  laterally  is  elliptical  in 
outline ;  the  third  joint  is  elongated,  conicaU 
and  bent  outwardly  from  the  axis  of  the 
body;  the  first  and  second  joints  are  com- 
pressed. The  antennae  are  filiform.  The 
legs    are    relatively   long    and    moderately 
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hairy ;  the  second  pair  armed  with  a  terminal 
•pur,  the  third  pair  with  two  terminal  spurs. 
As  in  the  two  preceding  genera,  the  radial 
in  the  primaries  springs  from  the  middle  of 
the  cell.  Type,  Macros^nta  longicauda, 
Holland. 


Macrosenta  longicauda,  HolL  d  ^. 

198.  M.  longicauda,  sp.  nov.  $.  Palpi 
below  whitish,  laterally  pale  fawn.  Front 
white;  collar,  patagia,  and  upper  side  of 
thorax  fawn.  Upper  side  of  abdomen  pale 
cinereous;  lower  side  of  abdomen  and  legs 
white.  Primaries  on  the  upper  side  with 
the  costal  area  very  pale  fawn,  with  the  lower 
two-thirds  darker  fawn.  These  two  tracts 
are  separated  from  each  other  by  a  dark  sub- 
costal ray,  which  runs  from  the  base  to  the 
apex,  curving  upwardly  to  the  apex,  and  is 
marked  about  its  middle  by  a  deep  black 
longitudinal  spot,  swollen  at  its  outer  ex- 
tremity. In  addition  the  primaries  are 
crossed  by  geminate  sub-basal  and  submar- 
ginal  parallel  series  of  brownish  dots.  There 
is  also  a  very  faint  sublimbal  transverse  band 
of  gray,  which  runs  parallel  to  the  submar- 
ginal  series  of  dark  dots.  The  secondaries 
are  uniformly  fuscous  on  the  upper  side.  On 
the  under  side  both  wings  are  pale  whitish- 
gray,  with  the  median  area  of  the  primaries 
«lightly  darker.     Expanse,  33  mm. 

Mamestra,  Treitsch. 

199.  M.  {^)  tarara^  sp.  nov.  (J  .  Front, 
collar,  and  palagia  pale  golden-green.  Upper 
side  of  thorax  greenish.  Upper  side  of  ab- 
domen pale  olivaceous  ;  under  side  of  thorax, 
abdomen,  and  legs  pale  olivaceou'^.  The 
primaries  on  the  upper  side  are  pale  golden- 


green  ;    the     fringes    evenly   checked    with 
darker  olivaceous.     The  wings  are  traversed 
by  zigzag  transverse  basal,  sub-basaK  trans- 
verse  limbal,   and    transverse    submarginal 
lines  of  pale  silvery-green.     There  is  a  sub- 
triangular  olive  spot   at  the  base   near  the 
inner  margin.     The  area  between  the  basal 
and  sub-basal  line  is  clouded  with  olivaceous 
in  the  middle.    There  is  an  olivaceous  spot 
in  the  middle  of  the  cell  and  another  at  the 
end,  both  surrounded  by  narrow  pale  silvery- 
green  lines,  and  connected  by  a  longitudinal 
olivaceous   shade.      The    area   between    the 
sub-basal  and  sublimbal  lines  on  the  inner 
margin  is  clouded  with  dark  olivaceous  and 
the  area  between  the  limbal  and  submarginal 
lines  about  the  middle  of  the  wing  is  likewise 
clouded  with  the  same  color.     The  nervules 
near  their  marginal  extremities  are  marked 
with  dark  olivaceous.    The  secondaries  are 
shining  whitish,  with  the  nervules  near  the 
apex  dark  olivaceous.     The   fringes   of  the 
secondaries  are  checked  with  pale  olivaceous. 
On  the  under  side  both  wings  are    shining 
creamy-white. 

9 .  The  female  is  much  larger  than  the 
male.  The  secondaries  are  blackish  with 
the  fringes  white  checked  with  blackish.  On 
the  under  siJe  both  primaries  and  secondaries 
are  fuliginous.  The  fringes  are  pale  oliva- 
ceous checkered  with  black.  Both  wings 
have  an  obscure  discal  dot  and  are  crossed 
by  obscure  incomplete  transverse  limbal  and 
transverse  submarginal  lines.  Expanse,  (J, 
28  mm  ;    ?  ,  40  mm. 

I  have  a  numerous  series  of  this  species  ex 
larva.  Mr.  Druce.  who  has  examined  them, 
has  referred  them  to  the  genus  Mamestra, 
with  which  they  apparently  agree,  but  the 
dissimilarity  in  the  color  of  the  sexes  is  so 
unusual  as  to  suggest  at  least  something 
anomalous. 

WasTERMANNiA,  Hubn. 

200  W.  anchorita^  sp.  nov.  (J .  Front, 
collar,  upper  side  of  thorax  and  abdomen 
pale    fawn.     The     primaries    are     narrowly 
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marked  on  the  inner  margin  and  broadly 
marked  on  the  outer  margin  with  pale  rufous. 
This  marginal  band  is  marked  by  an  irregu- 
larly curved  submarginal  series  of  minute 
brown  dots.  On  the  costa  just  within  the 
broad  marginal  rufous  band  is  a  triangular 
spot  of  pure  white.  The  remainder  of  the 
wing  is  plumbeous  with  a  dark  circular  spot 
at  the  base  annulated  with  a  narrow  white 
line  and  shaded  about  the  middle  of  the  wing 
with  a  broad  >  -shaped  band  pointing  out- 
wardly, defined  inwardly  and  outwardly 
by  narrow  silvery-white  lines,  having  at  its 
vertex  and  at  the  extremity  of  the  lower 
limb  near  the  inner  margin  dark  circular 
spots  margined  with  a  narrow  circular  white 
line.  The  secondaries  are  pale  whitish. 
Both  wings  on  the  under  side  are  whitish 
with  the  middle  area  of  the  primaries  clouded 
with  gray.     Expanse,  27  mm. 

•  EXPLANATION  OF   PLATES. 

The  numbers  which   follow   the  names  of 
species  refer  to  the  serial  number  in  the  text. 

Plate  10. 

Fig.  I.  Lomodonta  erythrina,  sp.    nov.  (75) 

2.  Heteronygmia  stigmatica,  sp.    nov.  (68) 

3.  *•  argiloides,  sp.    nov.  (71) 

4.  *'  clathrata,  sp.    nov.     (69) 

5.  **  arctioides,  sp.     nov.  (72) 

6.  **  basibrunnea,  sp.  nov.  (70) 

7.  Laelia  hypolsucis,  sp.  nov.  (86) 

8.  "      ocellata,  sp.  nov.  (90) 

9.  Aroa  nigripicta,  sp.  nov.  (91) 

xo.  Dasychira  sublutescens,  sp.  nov.  (95) 

11.  **  ruptilinea,  sp.  nov.  (96) 

12.  '*         congia,  Druce,  J. 

13.  Aroa  lata,  sp.  nov.  (92) 

14.  Heteronygmia  hypoxantha,  sp.  nov.  (74) 

15.  "  rhodapicata,  sp.  nov.  (73) 

16.  Artaxa  nigra,  sp.  nov.  (76) 

17.  Laelia  lignicolor,  sp.  nov.  (88) 

18.  Euproctis   Reutlingeri,  sp.  nov.  (67) 

19.  Euproctidion   Gabunica,  sp,  nov.  (66) 


20.  Artaxa  mesomelaena,  sp.  nov.  (77) 


21. 
22. 

23- 

24. 

25- 
36. 


<t 


parallela,  sp.  nov.  (82) 
discipuncta,  sp.  nov.  (83) 
palla,  sp.  nov.  (79) 
melaleuca,  sp.  nov.  (80) 
rotunda,  sp.  nov.  (84^ 
apicipuncta,  sp.  nov.  (85) 

27.  Balacra  rubricincta,  sp.   nov.  (35) 

28.  *'      glagoessa,  sp.  nov.  (34) 

29.  **      damalis,  sp.  nov.  (36) 

30.  Casphalia  nigerrima,  sp.  nov.  (38) 

31.  Anace  monotica,  sp.  nov.  (27) 

32.  "      parachoria,  sp.  nov.  (26) 

33.  Apisa  cana,  sp.  nov.  (25) 

34.  Alpenus  multiscripta,  sp.  nov.  (41) 


(( 


(( 


(( 


(( 


(( 


Fig. 
2. 

3- 
4 

5- 
6. 

7- 
8. 

9- 
10. 

II. 

12. 

H- 

«5- 
16. 

18. 

19. 

20. 

21 

22. 

33 
24. 

35- 
26 

37- 

28. 
29. 


Plate  17. 

I.  Ilema  gonophora,  sp.  •ov.  (115) 
*'       albibasalis,  sp.  nov.  9.  (116) 
'*      miserata,  sp.  nov.  (119) 
"       circumdata,  sp.  nov.  (120) 
"      albicostata,  sp.  nov.  (122) 
'•      flava,  sp.  nov.  (124) 
**      albospargata,  sp.  nov.  (117) 
'•      apicata,  sp.  nov.  (xi8) 
**      diluta,  sp.  nov.  (123) 
"       brunneicosta,  sp.  nov.  (121) 
**      pallida,  sp.  nov.  (125) 
Ilema  fusca,  sp.  nov.  (126) 
Argila  afllinis,  sp    nov.  (132) 
Nioda  nigri striata,  sp.  nov.  (130) 
Argila  basalis,  Wlk.,  9>  (^33) 
Nioda  agrotoides,  sp.  nov.  (129) 
*'      erubescens,  sp.  nov.  ''.131) 
Somera  chloauchena,  sp.  nov.  (136) 
chloana,  sp.  nov.  (141) 
desmotis,  sp.  nov.  (137) 
chloromorpha,  sp.  nov.  (138) 
chloSropis,  sp.  nov.  (146) 
Desmeocraera  hinnula,  sp.  nov.  (186) 
Somera  bitioides,  sp.  nov.  (139) 
Olene  costiplaga,  sp.  nov.  (127) 

•*     hyloica,  sp.  nov.  (128) 
Notohyba  viridis,  sp.  nov.  (105) 
*'  striata,  sp.  nov.  (loi) 

Somera  infima,  $ ,  sp.  nov.  (142) 
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30.  Somera  infima,  ?. 

31.  ♦•       falsa,  sp.  nov.  (144) 

32.  Turnaca  grisea,  sp.  nov.  (150) 

33.  Scrancia  modesta,  sp.  nov.  (187) 

Plate    18. 

Fig.  I.   Dasychira  apatcloides,   sp.  nov.  (98) 

2.  '*  nubifera,*   sp.  nov. 

3.  Notohyba  nubifuga,  sp.  nov.  (99) 

4.  »*  delicata,  sp.  nov.  (100) 

5.  Oecura  ocellifera,  sp.  nov.  (107)   ^ 

6.  Notohyba  proletaria,  sp.  nov.  (103) 

7.  Thamnocera  albilinea,  sp,  nov.  (109) 

8.  Hypotrabala  castanea,  sp.  nov.  (158) 

9.  Metanastria  porphyria,  sp.  nov.  (159) 

10.  Philothermat  spargata,  sp,   nov.    (160) 

11.  Stibolepis  subiridescens,  sp.  nov.  (156) 

12.  Lebedodes  cossula,  sp.  nov.  (183) 

13.  Dasychira?  variegata,J  sp.  nov.,  ?. 

14.  Dasychira'^albosignata,  sp.  nov.  (97) 

15.  Oecura  crucifera,  sp.  nov.  (106) 

16.  Cyrtogone  lichenodes,  sp.  nov.  (182) 

17.  Estigena  Africana,  sp.  nov.  (157) 

18.  Orgyopsis  tenuis  sp.  nov.  (135) 


•  ♦  Dasychira  nuhifera  sp.  nov.  9*  In  its  markings 
recalling^  Ercheia  subsignata,  Walker,  a  noctuid.  The 
body  is  pale  brown,  darker  on  the  thorax.  The  prim, 
aries  are  pale  wood-brown,  with  a  darker  shade  run- 
ning  from  the  costa  at  the  base  diagonally  to  the  middle 
of  the  inner  margin,  then  sweeping  upwardly  in  an 
irregular  curve  to  the  costa,  which  it  reaches  before  the 
apex,  the  outer  margin  being  broadly  much  paler  than 
the  rest  of  the  wing.  There  are  transverse  basal, 
median,  and  limbal  dark  lines,  and  an  irregular  ocelli- 
form  spot  at  the  end  of  the  cell.  The  secondaries  are 
pale  cinereous.  On  the  under  side,  both  wings  arc 
ashen  and  both  have  a  conspicuous  discal  spot  and 
some  incomplete  lines  beyond  it  near  the  costa.  Ex- 
panse, 47  mm. 

t  Philotherma,     Moeschler.    Abhandl.     Senck.    nat. 
ges.,  bd.  XV,  p.  So. 


19.  Terphothrix  lanaria,  sp.  nov.  (134) 

20.  Aroa  omivsa,  sp.  nov.  (185) 

Plate  20. 

Fig.  I.  Panglima  gloriosa,  Butl.  % . 
2.  Jana  marmorata,  sp.  nov.  $ ,  (165) 
4.  Gastroplakaeis  Greyi,  $.  (171) 
5-  '*  Grcyi,  $. 

6.  '*    Pforficulatus,  Mocschl.  ?  (170) 

7.  Jana  nobilis,  sp.  nov.  (164) 

Plate  21. 

Fig.  I.  Methorasacomu-copiae,  sp.  nov.  (2)* 

2.  **  complicata,  sp.  nov.  (i)* 

3.  Westermannia  anchorita,  sp.  nov.  (200) 

4.  Plusia  siculifera,  sp.  nov.  (5)* 

5.  Plusiotricha  livida,  sp.  nov.  (9)* 

6.  Plusia  Mapongua,  sp.  nov.  (4)* 

7.  Methorasa  eximia,  sp.  nov.  (3)* 

8.  Gigantoceras  geometroptera,  sp.  n.  (192) 

9.  '*  solstitialis,  sp.  nov.  (191) 

10.  Plusia  Ogovana,  sp.  nov.  (6)* 

11.  Metaleptina  nigribasis,  sp.  nov.  (193) 

12.  "  albibasis,  sp.  nov.  (194) 

13.  "  obliterata,  sp.  nov.  (195) 


\  Dasychira  {f)  varitgata^  sp.  nov.  (f.  Collar  dark 
brown;  upper  side  of  thorax  gray;  abdomen  falvous 
with  dorsal  and  lateral  rows  of  black  spots.  The 
primaries  arc  creamy  marked  with  brown  spots  and 
lines.  Of  these  the  most  conspicuous  are  a  basal  spot, 
a  broad  sub-basal  brown  band  margined  on  both  sides 
with  paler,  a  large  ovoid  spot  at  the  end  of  the  cell,  a  tri- 
angular subapical  spot  of  brown  on  the  costa,  a  smaller 
brown  spot  near  the  outer  angle,  and  a  series  of  mar- 
ginal lunulate  markings.  The  secondaries  are  white 
narrowly  margined  with  pale  brown.  The  marginal 
series  uf  lunulate  markings  is  continued  from  the  prim- 
aries, and  there  is  a  subtriangular  brown  spot  at  the  anal 
angle.    On  the  under  side  both  wings  are  paler  and  the 

markings  are  more  obscure. 

9 .  The  female  is   like  the  male,  but  the  spots   are 
broader  and  more  diffuse.    Expanse   (f ,  40  to  50  mm.; 

9,55  mm. 


♦The  numbers  under  Plate  21  marked  with  an  asterisk  are  the  numbers  given  to  a  new  series 
of  descriptions  to  appear  in  the  next  volume  beginning  with  the  January  issue  of  Psyche. 
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THE  DOLICHOPODID  GENUS   LIANCALUS   LOEW. 


BY  J.    M.    ALDRICII,    MOSCOW,    IDAHO. 


The  genus  Liancalus  contained  only 
one  known  North  American  species  at 
the  time  of  the  publication  of  Loew's 
monograph  in  1864 ;  subsequently  Osten 
Sacken  in  his  Western  Diptera  described 
another.  The  present  paper  describes 
two  more.  1  have  not  seen  either  of  the 
earlier  species,  but  it  happens  that  one 
of  the  following  is  a  near  relative  of 
Loew's,  the  other  of  Osten  Sacken's, 
species. 

Mik  has  separated  a  part  of  the 
European  members  of  the  genus  to  form 
the  genus  Alloeoneurus.  None  of  the 
known  American  species  are  included 
in  this  new  group. 

The  females  of  the  following  species 
have  few  if  any  available  separative 
characters,  except  the  yellow  knees  in 
gemialis. 

Table   of  species. 

1.  First  joint  of  fore  tarsi  of  male  shortened. 

3. 
Second  joint  of  fore  tarsi  of  male  short- 
ened. 3. 

2.  Last  three  joints  of  male  fore  tarsi  of  nearly 

equal  length.  st'milisj  n.  sp. 

Third  joint    as   long  as  fourth  and   fifth 

together.  querulus^  O.  S. 

3.  Knees  yellow,  g-enumlis,  Loew. 
Knees  not  j-ellow.            hydrophilusy  n.  sp. 

Liancalus  hydrophilus,  n.  sp. 

<y.  Front  concave,  green,  somewhat  over- 
laid with  whitish  dust,  especially  about  the 
angles.  Face  rather  wide,  divided  just  below 
the  middle  by  a  transverse  elevation,  which 


forms  two  slight  arches  toward  the  antennae. 
Above  this  elevation  the  face  is  concave,  shin- 
ing green  ;  below  it,  flat  and  densely  silvery- 
white  pollinose.  The  flat  palpi  are  silvery 
pollinose  with  a  few  black  hairs.  Antennae 
wholly  black,  short,  the  third  joint  with  a 
blunt  point.  Cilia  of  the  orbit  black  above, 
white  below. 

Thorax  with  a  single  median  row  of  acros- 
tfchal  bristles,  smaller  anteriorly;  with  two 
reddish-brunze  longitudinal  lines  (enclosing 
a  golden-green  one),  abbreviated  behind;  on 
each  side  of  these  median  lines  is  an  area  of 
beautiful  blue  color;  beyond  this,  near  the 
border  of  the  dorsum,  another  bronze  line, 
wide,  semi-interrupted  at  the  suture,  an 
attenuated  portion  reaching  nearly  to  the 
scutellum.  The  latter  with  six  bristles. 
Pleurae  green,  more  or  less  overlaid  with  a 
white  dust,  the  metallic  color  usually  show- 
ing through  but  slightly.  This  covering  of 
white  dust  extends  over  the  dorsum,  except 
upon  the  bronze  portions.  Cilia  of  tegulae, 
whitish ;  halteres  yellow. 

Abdomen  elongated,  cylindrical,  club- 
shaped  at  the  apex,  from  which  two  long 
fllaments  project  forward  below,  each  bearing 
two  lateral  rows  of  upward-curving,  long 
whitish  hairs;  these  filaments  almost  reach 
the  hind  coxae.  Sides  of  abdomen  with 
sparse  and  delicate  pile,  longer  on  the 
anterior  segments,  forming  a  distinct  pos- 
terior fringe  on  the  first  segment.  General 
color  of  abdomen  bluish-green,  with  white 
dust,  except  as  follows :  first  segment  with 
narrow  brown  posterior  border ;  second  and 
third  segments  with  a  narrow  brownish-black 
border  in  front  and  a  wide  one  behind,  some- 
what coalescing  dorsally  in  an  indistinct  line ; 
distal  half  of  the  fourth  segment  and  a  rather 
wide  dorsal  stripe  brownish-black;  fifth  seg- 
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ment  and  the  clubbed  genitalia  mostly  black. 
Hair  of  abdomen  yellowish-white,  except 
upon  the  dark  parts,  where  it  is  more 
brownish. 

Legs  obscure  metallic  green,  the  tarsi 
black;  fore  coxae  very  long,  cylindrical,  with 
delicate  white  hairs  and  a  subapical  row  of 
black  bristles;  second  joint  of  fore  tarsi  one 
fourth  as  long  as  the  third,  wider  than  the 
others,  on  the  underside  with  a  pad  of  dense 
short  hairs  (tubercles.'). 

Wings  hyaline,  a  trace  of  gray  across  the 
middle  portion,  third  longitudinal  vein  curved 
back  to  meet  the  margin  behind  the  apex; 
beyond  this  point  the  margin  is  a  little  excised, 
and  close  against  it  lies  an  almost  semi- 
circular, opaque  spot,  snow-white  in  certain 
lights;  this  spot  is  a  little  nearer  the  third 
than  the  fourth  vein ;  it  is  enclosed  on  the 
proximal  side  by  a  distinct,  narrow,  curved 
brown  spot,  beginning  behind  in  the  corner 
of  the  second  posterior  cell  and  continuing 
around  into  the  marginal,  where  it  gradually 
fades  away  along  the  border  of  the  wing.  The 
fourth  longitudinal  vein  curves  strongly  back- 
ward just  before  reaching  the  posterior  cross- 
vein,  where  it  makes  an  angle;  there  is 
another  backward  curve  just  at  the  end,  in  the 
brown  spot.  That  section  of  the  fifth  longi- 
tudinal vein  lying  beyond  the  crossvein  is 
about  one  sixth  the  length  of  the  crossvein 
and  almost  obsolete.  The  border  of  the  wing 
is  excised  deeply  behind  the  termination  of 
the  fourth  vein,  and  immediately  behind  this 
is  produced  into  a  point,  minutely  blackened 
at  its  apex  and  bearing  a  pencil  of  fine  black 
hairs  resembling  a  small  bristle.  At  the  end 
of  the  fourth  vein  is  another  of  these  pencils, 
much  larger,  and  the  two  are  convergent, 
projecting  outward  and  downward. 

Length  8.5  to  9  mm.;  of  wing.  7.5  min. 
9.  Eyes  more  widely  separated;  upper 
half  of  the  face  metallic  blue,  covered  with 
fine  corrugations  diverging  downward  ;  lower 
half  green,  more  whitish  dusted.  Palpi  large, 
longer  than  in  the  male,  grayish-yellow 
dusted,  with  black  hair.     Abdomen  of  mod- 


erate length,  borders  of  the  segments  more 
shining  green  or  bronie  than  black.  No  dis- 
tinct spots  on  the  wing,  but  a  very  faint  cloud 
at  the  apex  and  the  same  median  cloud  as  in 
the  male.  Margin  of  wing  regular  in  outline  ; 
last  section  of  fifth  vein  distinct,  tarsi  plain. 

Length  7  mm.;  of  wing,  7  mm. 

Black  Hills,  S.  D. ;  elevation  over  5000  feet. 
Numerous  specimens  of  both  sexes. 

Closely  related  to  genualis  Loew,  but 
readily  separated  by  the  yellow  knees  of 
the  latter,  and  by  the  marked  differences 
in  the  wings  of  the  males. 

I  believe  this  is  the  largest  species  of 
the  family  Dolichopodidae  so  far  known ; 
certainly  it  is  the  largest  North  American 
species. 

The  habits  of  this  species  deserve 
notice.  Schiner  says  the  genus  is  found 
in  the  moist  places  about  waterfalls.  I 
found  hydrophilus  in  two  places  near 
Custer,  S.  D.,  last  August.  Following 
up  a  little  rill  in  a  meadow  east  of  town, 
its  origin  is  found  in  a  deep,  round  pool, 
thirty  feet  across,  at  the  head  of  a  small 
ravine.  This  pool  is  just  at  the  foot  of 
a  ledge  of  rocks  some  fifteen  feet  high. 
From  several  seams  in  the  rock  there  is 
a  gentle  flow  of  almost  ice-cold  water, 
which  covers  a  considerable  area  of 
vertical  rock  in  a  thin  sheet.  Standing 
in  this  icy  water  were  my  flies  !  They 
would  scarcely  alight  on  the  neighboring 
dry  warm  rock  at  all,  but  when  disturbed 
merely  moved  to  another  part  of  the 
water.  The  second  place  was  between 
Custer  and  Harvey  Peak.  Here  a  small 
stream  flows  through  a  narrow  gap  in  a 
high  palisade  of  rock.  A  dam  twenty 
feet  high  in  the  gap  creates  a  small 
artificial    lake.     Below   the  dam   is   an 
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area  about  thirty  feet  square  that  is  shut 
in  on  three  sides  by  masonry  and  solid 
rock,  the  open  side  being  toward  the 
north.  In  the  coolest,  darkest,  dampest 
nook  at  the  foot  of  the  dam  were  a  few 
more  hydrophilus^  not  quite  standing  in 
the  water,  but  on  very  moist  rock. 

Nearly  half  of  my  specimens  have 
become  greasy  since  capture, — a  very 
rare  trouble  among  the  species  of  this 
family.  It  suggests  a  modification  of 
their  tissues  from  the  normal  type  of  the 
family  to  adapt  them  to  the  low  temper- 
ature under  which  they  exist. 

LlANCALUS    SIMILIS,  n.  8p. 

$.  Differs  from  the  foregoing  as  follows: 
thorax  much  duller  in  color;  hypopjgium 
destitute    of  filaments,    with    only    minute 


lamellae  ;  fore  metatarsus  hardly  one-fourth 
the  length  of  the  following  joint,  which  is  a 
little  enlarged,  with  a  slight  fringe  on  the 
sides  and  a  dense  short  brush  below,  the 
three  following  joints  of  equal  length;  wings 
on  the  apical  two-fifths  clouded  with  brown, 
theinfuscated  area  rather  indefinite  in  extent; 
margin  of  the  wing  not  excised,  third  vein 
ending  before  the  apex. 

Length,  6.1  mm.;  of  wing,  7  mm. 

9  .  Differs  from  hydrophilus  only  in  having 
the  general  color  more  pure  green,  without 
the  extreme  contrasts  of  blue  and  bronze;  the 
wings  of  one  specimen  have  more  brown, 
which  takes  the  form  of  three  well  defined 
spots,  but  this  is  evidently  variable. 

One  male,  two  females,  Washington  (state), 
University  of  Kansas  collection. 

The  principal  differences  between  this 
species  and  querulus  are  in  the  structure-  of 
the  male  fore  tarsi. 


TWO    NEW    FORMS    OF    DIASPINAE. 


BY   T.  D.  A.  COCKERELL,    LAS  CRUCES,  N.  MEX. 


(i.)     Aspidioius  Mva€y  Comstock  var. 
color atus^  n.  v. 

$.  Scale  about  i<|  mm.  wide,  broad  oval, 
fiat,  dull  pale  orange-brown,  exuviae  con- 
colorous,  thinly  covered,  first  skin  rather 
pale. 

?  .  Broad  pyriform,  pale  orange.  Three 
pairs  of  lobes  visible  in  immature  specimens, 
but  the  middle  pair  only  prominent.  In  the 
adult  only  two  pairs  of  lobes  are  present, 
and  of  these  the  second  pair  might  almost  be 
described  as  rudimentary.  The  middle  lobes 
are  close  together  but  not  touching,  promi- 
nent, squared,  notched  on  each  side.  The 
plates  and  incisions  are  practically  as  in  ux^ae-, 
so  also  are  the  anal  and  genital  orifices  — 
though    the    former  in    Comstock's    figure 


(Rep.  U.  S.  Dept.  Agr.  for  1880)  appears  to 
be  too  small.  The  terminal  segments  are 
striate  af^er  the  manner  of  ostreae/ormisj 
etc.,  which  I  find  is  also  the  case  with  uvae. 
The  grouped  glands  differ  a  little  from  uvae  ; 
as  the  median  group,  represented  in  uvae  by 
two  orifices,  is  wanting  in  coloratus  ;  and  the 
anterior  and  posterior  lateral  groups  of 
coloratus  run  together,  forming  one  long 
group  of  II  to  15  orifices  on  each  side — or 
may  be  separated  by  a  short  interval,  in 
which  case  the  cephalolateral  group  has 
about  8,  and  the  caudolateral  about  9  orifices. 

Eggs  bright  lemon  yellow. 

$    scale  elongate  oval,  with  the  exuviae 
towards  one  end. 

Hab.     Las  Cruces,  New  Mexico,  3,800  ft. 
alt.,   on    Ckilopsis ;  scales  crowded  on   the 
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under  side  of  the  leaves,  producing  a  pustular 
appearance  on  the  upper  side. 

History.  This  scale  was  discovered  by 
Hon.  A.  L.  Christy  in  Las  Cruces,  and  was 
examined  by  Prof.  C-  H.  T.  Town  send,  who 
gave  a  short  account  of  it  as  Aspidiotus  n. 
8p.?in  Bull.  7,  N.  Mex.  Exper.  Station  (1892) 
p.  II.  Prof.  Townsend  sent  it  to  Prof.  Corn- 
stock,  who  said  it  was  unknown  to  him,  and 
probably  undescribed.  On  July  7,  1893,  I 
found  it  in  abundance  close  to  the  railway 
depot  in  Las  Cruces,  and  after  examining  it, 
came  to  the  conclusion  that  it  was  a  new 
species.  Although  I  had  seen  A.  uvae  in 
Jamaica,  it  did  not  occur  to  me  that  it  could 
be  that  species,  partly  because  Professor 
Comstock  did  not  recognize  it,  and  partly 
because  the  food-plant  and  habit  were  differ- 
ent. However,  I  sent  some  to  Professor 
Riley,  who  remarked  that  the  species  came 
nearest  to  A.  uvae ;  and  that  led  me  to  com- 
pare it  with  specimens  of  uz'ae  from  Ithaca, 
N.  Y.,  kindly  sent  by  Mr.  R.  H.  Pettit.  The 
result  is  that^I  cannot  by  any  means  distin- 
guish it  as  a  species  from  uvae,  and  even  as 
a  variety  it  is  not  well  marked,  and  would 
hardly  be  separated  but  for  the  difference  of 
locality  and  food-plant. 

So  far  ;iH  observed,  it  is  confined  to  Chilop- 
sis  ;  and  althoiigii  grapes  are  extensively  culti- 
vated in  and  about  Las  Cruces,  no  case  is 
known  of  its  attacking  the  vines. 

This  adds  another  to  the  instances  of 
Coccidae  diftering  in  habit  though  hardly  or 
not  at  all  in  structure.  They  are  what  might 
be  termed  p/tysio/o^i'ca/  species,  in  contradis- 
tinction to  the  ordinary  or  anatomical  ones. 
They  suggest  the  idea  that  organisms  present 
differential  characters  of  a  class  which  we  are 
hardly  beginning  to  understand. 

(2.)      Mytilaspis  albus,  Cockerell,  var. 
concolor,  n.  v. 

9      scale      elongate,      narrow- my  tiliform, 
grayish-white.     Exuviae  pale  straw  color. 
9.     Elongate  pyriforr^.,  black    or   brown- 


black  (dark  brown  by  transmitted  liglit),  \\ 
mm.  long.  Skin  conspicuoasly  stria,te  {mlhms 
also  has  the  skin  striate).  Three  pairs  of 
lobes;  median  lobes  large  and  prominent, 
rounded,  notched  without,  rather  widely 
apart;  2nd  lobes  bifid,  low,  the  caodad  por- 
tion largest;  third  lobes  low,  bifid,  the  two 
parts  about  equal.  A  pair  of  spine-like  plates 
between  the  median  lobes;  and  one  tnch 
plate  beyond  2nd  and  3rd  lobes  respectively. 
A  spine  by  the  outer  margin  of  each  lobe. 
Margin  beyond  the  third  lobe  coarsely 
crenate.  Margin  in  region  of  2nd  and  3rd 
lobes  shows  three  or  four  sacs,  elongated 
with  bulbous  ends  —  no  doubt  glandular. 
The  anal  orifice  is  at  a  considerable  distance 
from  the  caudal  extremity.  The  ventral 
glands  are  not  in  well-defined  groups,  but 
scattered.  On  each  side  of  the  anal  orifice, 
slightly  cephalad  of  it,  is  a  group  of  about  8 
orifices,  not  very  close  to  each  other;  and 
between  this  and  the  third  lobe  is  another 
scattered  rather  elongate  group  of  about  8; 
and  a  few  other  orifices  are  scattered  here 
and  there,  some  single,  others  in  little  groups 
of  3  or  4. 

Egg-.  The  eggs  (in  caustic  soda)  are  pe- 
culiar for  being  of  a  dirty  prussian-green 
color. 

Larva.  Elongate  oval,  eyes  blue-black. 
Last  joint  of  antenna  with  two  moderately 
long  hairs.  Tarsal  knobbed  hairs  long  and 
slender,  with  small  knobs.  Caudal  filaments 
ordinary,  but  some  broken  off. 

(J  scale  as  usual  in  Mytilaspis. 

Parasite.  Many  9  scales  show  holes 
where  a  parasite  has  escaped. 

Hub.  Las  Cruces,  New  Mexico;  in  great 
numbers  on  a  chenopodiaceous  plant,  on 
which  are  also  found  Orthesia  n.  sp.,  larvae 
of  Lycaena  exi/is,  and  other  interesting 
things.  It  mostly  infests  the  stems,  but  the 
leaves  show  some  scales,  both  on  upper  and 
under  sides. 

When  I  found  this,  I  thought  it  must  be 
a  new  species,  and  it  was  surprising  to  find 
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that  it  could  not  be  separated  from  M.  albus 
which  I  lately  described  from  specimens  on 
a  malvaceous  plant  in  Jamaica!  There  are 
differences,  indeed,  in  the  color  of  the  exuviae 
and  other  small  points,  whereon  a  new 
varietj  is  founded  —  but  after  comparing 
concolor  with  the  types  of  albus,  I  can  see 
nothing  to  separate  them  specificallj. 
Thus  we  have  : — 


(a.)  albus,  Jamaica,  on  a  malvaceous  plant, 
alt.  50  feet  above  the  sea,  climate  verj  humid, 
tropical. 

(b.)  albtts  V.  concolor.  New  Mexico,  on  a 
chenopodiaceous  plant,  alt.  3,800  ft.,  climate 
verjr  dry,  not  tropical.  (One  can  scarcely 
say  temfieratty  the  summer  heat  being 
greater  than  in  Jamaica).  Truly  a  singular 
distribution ! 


A  NOTE  ON  THE  LARVA  OF  DATANA  FLORIDANA  GRAEF. 


BY   HARRISON   G.    DYAR. 

Having  examined  some  specimens  of  the  inconspicuous  without  a  lens,  and  not  differ- 

larva  of  Datana  floridana  in  the  collection  ing  from  the  corresponding  structures  in  />. 

of  the  Museum  of  Comparative  Zoology  at  major  and  D.  palmii.    The  species  is  closely 

Cambridge,  I  am  able    to   confirm   the  des-  allied  to  Z>./a/iiifV,  and  may  prove,  on  further 

cription  by  Mr.  Koebele  (Bull.  Brooklyn  ent.  investigation,  to  be  not  specifically  distinct. 

60C.  iv,  21)  and  to  add  that  the  lateral  lines  The  following  table  may  replace  the  one  given 

areslightly  broader  than  the  intervening  black  by  me  (Ent.  amer.   vi,  132).     I  include  the 

spaces,  or  as  broad;  not  confluent  at  the  ex-  names  of  the  three  species  whose  larvae  are 

tremities.    The  large,  normal  hairs  are  white*  unknown,  in  the  order  in   which   they  will 

and  arise  singly  from  minute  tubercles ;  the  probably  be  found  to  belong, 
fine,  short  (secondary)  hairs  are  black,  very 

Mature  Larvae  (Stage  V). 

Secondary  hairs  much  shorter  than  primary  ones. 
Hairs  concolorous,  pale. 

Cervical  shield  black. amgusii. 

Cervical  shield  yellow. 

Lateral  lines  separate  at  extremities. ministra. 

[californica']. 

Lateral  lines  confluent  at  extremities drexelii. 

Hairs  not  concolorous. 

Secondary  hairs  black;  head  red. 

Lateral  stripes  broken  into  spots major. 

Lateral  stripes  continuous. 

Stripes  narrower  than  the  subdorsal  black  space;  head  pale  red.         falmii. 
Stripes  broader  than  this  space;  head  dark  red.         .         .  floridana. 

[modesta']. 

Secondary  hairs  brown;  head  black  or  rpd.  ferspicua. 

[rohusta^ 
Secondary  hairs  nearly  as  long  as  primary,  concolorous. 

Cervical  shield  black integerrima. 

Cervical  shield 'yellow.  .         , contract  a. 
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Scudder's  Brief  Guide  to  the  Com- 
moner Butterflies. 

By  Samuel  H.  Scuddbr.  author  of  *' But- 
terflies of  the  Eastern  United  States  and 
Canada, "etc.    xi  4*  206  pp.     i2mo.  $1.25. 

An  introduction,  for  the  joung  student,  to 
the  names  and  something  of  the  relationship 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 
flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author*s 
purpose  to  treat  them  as  ifthey  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 
ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  different  spe- 
cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life.  A  short  introduction  to 
the  study  of  butterflies  in  general  is  prefixed 
to  the  work,  and  is  followed  by  a  brief  account 
of  the  principal  literature  of  the  subject. 


Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samukl  H.  Scudder.     186  pp.     i6mo. 
$1.00. 

In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 
ing into  the  account  of  its  anatomy,  devel- 
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Abaris,  293. 

Acalyptratae,  32!). 

Acantholepi?.  68. 

Acantholophasy  ^02.  horridus, 
402. 

Acanthoraera.  180. 

Acanthoineridae,  180,  406. 

Acaroidea,  277. 

Acheta  campe8triS|  498. 

Aciliu»,219. 

Acinopterus,  307.  acuminatus, 
308. 

Acrididae,  62.  73.  342,  460.  498. 

Acridini,  73. 

Acridium  alutaceum,  73.  ain- 
biguam,  466.  americanum,  465. 
eiiiar^iiiatuin,  73.  rubiginosuni, 
73.    tuberculatum.  303. 

Acrubasis  indiginelia,  467. 

Acroneura.  235. 

Acrouvcta.  442. 

Actia8\68.    I  una,  129. 

Adephaga,  53. 

Adoneta  spinuloides.  127. 

Adrimus,  293. 

Ad8cita  clilnauges.  374. 

Aegcria  ^-xitiosa,  60.  122,  123. 
f  ulvicorniH,  122,  137,141. 

Aegoceragladiatori  I,  373. 

AeneuH  proteus.  171. 

Aeschna  grandis,  34.  509. 

Aeschnidtie,  197. 

Aethra,  441. 

Agalena  naevia,  101. 

Agalunidae,  54. 

Af^ni.'«tho8  orion,  481. 

Agaristidae,  373. 

.\gen»nifl,  491.      arethu^a,  491. 

Agra,  29^3.    pennsvlvaiiien,  170. 

Agriou.  15.     puella,  509. 

Agroeciini,  160. 

Agrotidae,  557. 

AUtta,  131. 

AiloeoiieuruB.  569. 

Allotriopus,  293. 

Allyguj*.  307. 

Aioa  (rolorata,  480.  nigrion^ta, 
398. 

AlpenuH  Murant  nca,  397.  inul- 
ti>«mpra.3l8.  422,  567. 

Alypia  octoinaculat:),  16. 

Atnara,  238,  293.  impunctata. 
171.    muKculus,  90,  93. 

Amblychila,  238.  cylindrifor- 
miJ*.  238'.    piccoloniinii,*238. 

Aml)lycurypha  oblongifolia,  21. 


rotundifolia.  22. 

Ametabola.  37. 

Anabolia  sordida,  154. 

Anabru8. 131. 

Anace  herpn,  397.  monotica, 
395.  422,  567.  parackoria,  395, 
422,  567.    perpusilla,  395. 

Anamoeotcs  leucolena,  374. 
tenellula.  373. 

Anaphe,  385.  caiieri.  887. 
Clara,  385,  390, 391,410.  infracta, 
387,891.  moionevi. 887,  388.889, 
390,391.  panda,  386.  subsordida, 
385,390,391,410. 

Anaretina,  369,  370. 

Anatrichis,  293. 

Anax  concolor,  118.  longipes, 
118. 

Anaxiplia  pulicaria,  6. 

Anaxiphus.  442. 

Anchoinenus,  293. 

Ancistroglo88U8,  293. 

AnergatcH,  372. 

Anillu8,  293. 

Anisodactvlu8,  293. 

Anisonionipha,  372.  bupres- 
toide.**,  78. 

Antsota  senatoria,  129.  stigma, 
129. 

AnisotarsuH,  293. 

Anobium,  441. 

Auoplotennes,  510. 

Auonia  plexippus,  34,  250,  491, 
402.  525. 

Antarctia  vagans.  512. 

Anthaxia,  209,  250. 

Anthocharis  genutia,  69. 

Anthocomus,  441. 

Anthoma.«(ter  Ie(mardu8,  366. 

Anthomyidae,  314. 329. 

Antlirax*,  180,  546.  Hava,  455. 
lateralis.    284.     nigricauda.  284. 

Aiithrenusscruphulariae,  372. 

Aiitixoon,  441. 

Anurida  niaritima,  220,  486. 

Apalus,  346. 

Apamea  did\  ma,  117. 

Apaiiteles  carpatus,  261.  cas- 
sianus.  261.  edwardsii,  261.  emar- 
ginatufl,  261.  glomcratus,  261. 
megathvmi,  261.  sayi,  261.  the- 
clae,  261. 

Apantesis  blakei,  379.  decorata, 
380.  nais,  380.  nevadensis,  379. 
rad)an8,  480. 

Apatela  americana,  166.      obli- 


nita,  467. 

Apatefodes,  147.  angelica,  148. 
torrefacta,  128, 146. 

Apatura,  297.    flaya,85. 

Apenes,  293. 

Aphaenugaster  fulva,  321. 

Aphaniptera,  233, 546,  547. 

Aphidae,  510. 

Aphides.  510. 

Aphidinae,  118. 

Aphnueus,  33. 

Aphodius  grauarius,  322.  pa- 
milus,  210. 

Aphoebantus,  180. 

Aphonus,  392. 

Apidae,  545. 

Apioceridae,  422. 

Apis.  545.    melliflca,  545. 

Apisa  cana,  394,  422,  567. 
cantscens,  394.  ciuereo-costata, 
394. 

Apithes,  442. 

Aporia  limacodis,  275. 

Apristus,  293. 

Aptervgota,  220,  485,  486,  525, 
547. 

Arachnida.  209,  458,  459,  547. 

Araeoschizus  armatus,  328, 
fimbriatus,  323.  regularia,  323. 
simplex^  323. 

Aramigus  fulleri,  872. 

Anineiua,  459. 

Arbela.  535. 

Arbelidae,  534. 

Arctia,  462.  acrea,  530.  arge, 
127.  bieti,  380.  blakei.  379, 
555.  decorata.  479,  480.  dlvisa. 
537.  geneura,  381.  incompleta, 
480.  mtermedia,  479.  leopar- 
dina.  537.  nais,  127,  479.  neva- 
densis,  379.  ochreata,  480.  or- 
nata,  556.  parthenice,  479.  pha- 
ierata,  480.  remissa,  524.  rhoda, 
480.  vi.lica,  380.  virgo,  127. 
479.  virguncula,  127.  varrowi, 
523. 

Arctii(Iae.394.5d5. 

Arcyptera  lineata,  66. 

Ardistomis.  293. 

Argila  affinis,  474.  493,  567. 
ba9ali8.  474,  493,  567. 

Argynnis,  184,  261.  cvbele, 
130. 

Argvrnmoeba,  180.  analis, 
t284.  'pluto,  284.  simson,  284. 
ripunctata,  455. 
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Aixyr(>phye«  ni^rofa^ciata,  127. 

Argyrophyl:«x,  188. 

Arhopala,   3'3.     farquharii,  68. 

Arua  amisita.  493.  lata,  422, 
432,  567.  nigripicta,  422,  432, 
567.  omissa,  536,  568.  terniina- 
lis,  432. 

Arphia  carinata,  62.  net;lecta, 
360.  sulphurea,  62.  tenebrosa, 
62.     xantlioptera,  62. 

Arrapliii),  289.  americana,  289. 
niinuta.  289. 

Artaxa  apicipuncta,  418,  422, 
567.  discipuncta,  418,  422,  567. 
niellalcucn, 418, 422, 567.  niesoine- 
laeiia,  417,  422,  5G7.  nigra,  417, 
422,  567.  nalla,  418,  422.  567. 
p.irallela,  418.  422,  567.  rotun- 
data,  418,  422,  567.  tessellata, 
417.      xanthomclacDa,  418. 

Arthropoda.  405.  459,  460. 

Arthrostictus,  293. 

Arthrostraca,  458. 

Articulata,  663,  564. 

Asilidae,  132.  180,  283. 

Asilus.  140,  546. 

Aspasiola,  293. 

Aspidiotiis  ostreaeformifl,  571. 
sp.,  572.  uvae,  571.  uvae  colora- 
tus,  571. 

Aspidisca  slendoriferella,  378. 

Aspidoglossa,  293. 

Aspidosoma,  441. 

Astylu8,441. 

Atherix  variegata,  284. 

Athysanus,  305.  307.  bicolor, 
307.  comma,  307.  ciirlisii,  307. 
obaoletus,  307.  obtusus,  307. 
plutonius,  307. 

Atractoccrus,  441.  brazMiensis. 
34. 

Atropharista,  461.  jurirei,  4G1. 
jurinoides,  409,  492. 

Attacitiae,  282. 

Attacus  polvphemus,  182.  pro- 
methca.  64,  102. 

Attageniis  pellio,  170. 

At  talus.  441. 

Attidac,  210. 

Attus  palustris,  210.  pulex, 
210. 

Aulacophihis,  553. 

Auliciis.  441. 

Antomolis  ehrmsinni.  535. 

Axinopalpus,  293. 

Bacillus,  372.  carinatus,  372. 
coloradus,  372. 

Bacunculus,  372. 

Balacra  damalis,  397,  422.  567. 
flavimacula,  -397.  ghigoessa,  390. 
422,  507.  liaemaifa,  397.  rubri- 
cincta,  390,  422,  507. 

Burbaruthea,  118.  flurissanti, 
102. 


Bariiii.382. 

Barsine  gubunica,  399.  (Siccia) 
rivulosn,399. 

Bary  somas,  293. 

Batruchidea  carinata,  77. 

Bt^locephalus  subapterus,  150. 

Belotus.  441. 

Bembidium,  293. 

Bibioaidae,  180.  406,  525. 

Bizone  africana,  399.  porrima. 
399.    rubristriga,  399. 

Blabophanes  rusticelia,  541. 

Blaps,  140. 

Blasturus,  234.  2-35.  258,  509. 

Blatta,  114,  219,  233.  253.  256. 
458.  germ  mica,  78.  (Phyilodro- 
mia)  germanica,  258. 

Bluttidae.  78,  114,  342,  497. 

Blaxima,  441. 

Bledius  armatu«,  392. 

Blepbarocera,  34. 

Blepharoceridae,  180,  406. 

Boletophagus  <  orautus,  140, 
169. 

Boletotherus  bifurcus,  238. 

Bombyces,  282.  342,  479. 

Bombycidae.  102, 209,  213,  216, 
535. 

Bombylidae,  180,  283,  284 

Bom  by  li  us  atriceps,  284.  fra- 
tellus.  284.  major,  455.  pyg- 
maeus,  284.    varians,  284. 

Bombyx,  112.  acria,  59,  60. 
caprotina,  60.  cecropia,  59.  de- 
floriana,  480.  diego,  386.  (Hyp- 
soides)  radama,  386.  io  124.  polv- 
phemus, 59.  prometlieus,  59. 
radMma,386.  trifolii,122.  vittata, 
480. 

Bostrvchidae,  441. 

Bostrvclius,  441. 

Bntliynostethus,  554. 

Botis  penitalii,  407. 

Brachinus,  293.    fuman?,  139. 

Brachyceiifrus,  155. 

Hrachytrj-pus,  68. 

Brentfiis  montinus,  130. 

Bnntus  anciiomgo,  140. 

Bruchidae,  238,  202. 

Bmchus,  118.  445.  fabae,  341, 
445.  irrescctus.  148, 445.  obsole- 
tus,  148,  445.  obtectus.  445,  449. 
ornatus,  447.  pisi,  170.  342,  448. 
quadrimaculatus.  447,  449. 

Bryodcma  barabensis,  210. 
tuUerculata,  210. 

Biiprestidae,  53. 

Biii)restis,  58,  00.     divaricata, 
139.     virginieusis,  170. 

Bythoscopus  tergatus,  300. 
iinicolor,  300. 


Cabarda    frigida,  399. 
nta,  399.     torrida,  399. 
Caenia,  441. 


tfuiper- 


Calathus.  293. 

Callarctia.  :i80. 

Calleida,  293. 

Calleros,  441. 

Callidium  bicolor.  170.  fenni- 
cum,  172.    tiavum,  172. 

Callidryas  eubule,  366. 

Callimorpha  suffusa,  127. 

Calliphora,  97. 

Callophaena,  293. 

Callosam  a  angulifera,  129. 
promethea,  94,  166,  129,  505. 

Calocladon.44l. 

Calolycus,  441. 

Caloptenus  femur-rubrum,  ^. 

Calopteron,  441. 

Calopteri'x,  15.    splendens.  509. 

Calosoma.  293.  caliduro,  170. 
172. 

Calotermes,  509. 

Camnula  pellucida,  63. 

Campodea.   485.     fragilis,  220. 

Camponotide«,  505. 

Carapouotus,  645.  pennsylva- 
nicus,  o4. 

Cantharidae.  345. 

Cantharis,  58,  60.  aenea,  60. 
afzeliana,  60.  alloi  la,  60.  arti- 
cu'ari**,  60.  atrata.  60.  cinerea, 
60.  ferruginea,  60.  immaculafa, 
60.  maculata.  60.  Tnarginata,60, 
121.  nuttalli,  60.  p<ilita.  60. 
reticulata,  60.  aegmcutata.  60. 
sphaerioolii^.  60.     vittata,  60. 

Capsus.  510. 

Carabidae,  89,  205,  249. 
293, 

Carabus.  293.  catenulatus.  170. 
dispar,  171.  pusillus.  171.  serra- 
tuM,  89.      vulgaris,  171. 

Carcocapsa   saltitaiis,  133. 

(^aryoborus.  202. 

Casiionin,  293. 

Casphalia  tlavicolli*,  397. 
herpa,  397.  nigerrinia,  3l»7,  422, 
507. 

Cassida  a.iricbalcea.  139.  172. 

('atapii'sis.  293. 

Catarctia.  537.  (A'ctia)  divisa, 
537.     divisa,  538. 

Cata^copu<,  293. 

Cathorama,  441. 

Cecidomyia,  256.  antennariae, 
255.  bigeloviae-brassicoidos.  491. 
liriodeiulri,  557. 

Cecidomvidae,  180,  255.  309, 
370,  400,  5^5. 

Cocrita  guttivitta,  178. 

CVlia,238,  293. 

Ceplialoon  ungiilare,  345. 

(Vplius   pygmae u.s,  557. 

('eiaci'',  441. 

('erauib\  x,  58. 

Cera<t()nia,  403. 

CeratopogDii,  309,  370. 


PSYCHE. 


hll 


Ccrceris,  554.  austrina,  656. 
rufopicta,  650.     verticalis,  656. 

(Jeropales  bipuncUtA,  346. 

Cenira,  290.  albicoma,  201, 
21)2.  aqiiiloiiaris,  120,  2i>0,  2J:i. 
bicuspis,  290.  borealis,  128, 290, 
292.  Candida,  290,  292.  ciiierea, 
80,  129,  290, 292.  cineroides,  82, 
290,  2J2.  meridionalis,  291 ,  292. 
modusta,  290,  292,  2i>3.  iiiulti- 
.scripta,129,290,  292.  occideiiUi- 
lis,  129,  290,  292.  para<lo.xa,  291, 
292.  placidn,  291,  292.  scili- 
Bcripta,  290,  292.  scolopciidrina, 
2u0,  292,293. 

Ceruridia  slossoniae,  602. 

Cetonia  barbata,  139. 

Ceuthophiliis  ^racilipes,  27. 
latent,  27.  maciilatus,  27.  niirer, 
27. 

Chalcididae,  246. 

Chalcis  micTo^aster,  346. 

Chalcofliidae,  373. 

('halcpiis  obsoletus,  392. 

Chalicodoraa,  458.  inuraria, 
114,  545. 

Cbariessa,  441. 

Chauliodea  serricomis,  346. 

Chaulioc:natlius,  441. 

Cheiroplatys  cluiialis,  392. 

ClieIonu8,  646. 

Chilo  carnifex,  388. 

Chion  cinctus,  557. 

Chionobas,  210,  261,  381.  bru- 
cei,  381.  chryxus,  86.  jutta, 
381.     ulileri^  221.     varuna,  221. 

Chiromyzidae,  180. 

CUironoinidae,  255,  369,  370, 
406. 

Chironomus,  27,  116,  255,  266, 
370,  381. 

Chlaenius,  293.  tomentonus, 
91,93,  198. 

Chlamvs  plicata,  174. 

Chloealtis  conspersa,  65.  viri. 
dis.64. 

Chlorotettix,  305,  806.  galb;\- 
natiis,  306,  310.  ter^^atiis,  309. 
viridius,  306, 309.  uiiicolor,  .308, 
309. 

Chortophaga  viridifasciata,  62, 
406.      viridifasciata  infuscata,  62. 

Chrysididae,  382,  545. 

(y'hrysomela  triinacnlata,  172. 

Chrysopila  fasciata,  283. 
quairata,  283.     thoracica,  283. 

Chrysops,  180,236. 

Chrvaopsvche  mirifica,  216. 
Cica'da,  32,  39,  181,  510.      sep- 
tendecim,  610. 
Cicadae,  14,  223. 
C'icadariae.  305. 
Cicadidae,33,  406. 
Cicadiuae,  40i5. 

Cicadula,  305.  exltlosa,  306. 
punctifron$t,  .306.  quadrinotata, 
305.  scxnotata,  305.   variata.306. 


Ciciiidela,  141,  293.     erythro- 
gaftt€r,   138.     formosa,  297,  298. 
hirticollis,  170.    lemni.scata,  392. 
lepida,    392.      praetextata,    392. 
piinctulata,  170,   392.     purpurea, 
170.      sexffutata,   170,  297,  298. 
sperata,    392.       trifasciata,    139. 
vulj^aris,  139. 
Cicindelidae,  205,  238,  293. 
Ciiubex,  345.     uliiii,  16. 
Cimex,  510. 
Ciuifloiiidae,  33. 
Cioidae,  441. 

Circotettix  verruculatus,  64. 
Ois,  441. 

Ci'stela  sericea,  346. 
Cistogaster  immaculata,  466. 
Citheroiiia  regalis,  129, 198. 
Cixius,  510. 
';iado<les,  441. 

Cladophora    leucographa,    420. 
Clcmensia  albata,  127. 
Cleridae,  441. 
Clerug,  441. 

Clisiocanipa,  410.  americana, 
126,  129.  constricta,  326.  dis- 
stria,  129,  326,  364.  erosa,  364. 
8p.,467.  strigosa,  326.  sylvatica, 
84,  85. 
Clivina,  293. 
Clopodes,  293. 

CIvtus,  297.    specioaus,  346. 
Coccidae,  37,  39,  67,  132,  510, 
541. 

Coccineila  abbreviata,  172.    bi- 
ocuiata,     172.      sanguinea,     173. 
9-notata,  172. 
Cochlidiae,  146. 
Cochliopodidae,  281. 
Coelodasys,     17.        conspecta, 
325.     leptinoides  177. 
Coenagrion^  15. 
Coenagrionmae,  15. 
Coenodomus  hockingii,  387. 
Coeiiostegia,  385. 
Colaspis  10-notata,  172. 
Coleoptera,  12,  13,  38,  39,  40, 
41,  42,  43,  54, 118, 147,  150,  160, 
188,  205,  209,  233,  234,  238,  249, 
2.54,261,  315,  316,  321,  366,  391, 
442,  458,  539,  547,  661,  563. 

Colias  interior,  300.    philodice, 
300. 
Cnllembola,  486. 
Collops,  441. 
Coiydiidae,  206. 
Colyplius,  441. 
Conibius  elongatufi,  323. 
Conocephaliiiae,  150. 
Conocephalini,  160. 
Conocephalus,  150.   ensiger,  23. 
nel)ra8cen}<i«,  23.      robustus,  23. 
uncinatua,  160. 
Conopidac,  329, 
ConopH,  329,  546. 
Cophura,  180. 
Coptodera,  293. 


Cordulia  lintneri,  34. 

Cordyluridae,  329. 

Corethra,  381. 

Corimeiaena  extensa,  648. 

Coriinelaeiiidae,  365. 

Corrodeutia,  235,  609,  510,  647. 

Corydalis  coniuta,  639. 

(Jorydia  caruiiculigera,  105. 

Cos'^us,  33,  68.    robiniae,  58. 

Cotalpa  laiiigern,  92. 

Crabrouidae,  545. 

Craesus  latitarsus,  33. 

Crambidia  pallida,  127. 

Craspedosoma,  297,  298. 

Cratocera,  293. 

Cratoraorphus,  441. 

Cratypede«  putnami,  360. 

Crea'tonotus  leucanloides,  397. 

Cremastocheilus,  358.       casta- 
neac,  140, 185. 

Orematogaster  lineolata,  321. 

Crenis  ainulia,  215. 

Crioceris  asparagi.  557.  (Leraa) 
trilineata,  172.     vittata,  60. 

Crocota  brevicornis,  127.    opel- 
la,  127. 

Cryptobatis,  293. 

CryptohypnUv««,  132. 

Ctenistes  pulvereus,  321. 

Ctenophora,  546. 

Ctenostoma,  293. 

Culex,  546.      annulatus,   646. 
pipiens,  546. 

Culicidae,  180,  255,  406. 

Curculio,    297.        hirtus,    172. 
nenuphar,  137. 

Curtonotus,  293, 

Cuitpidia  alni,  442. 

Cuterebra,  298.   fontinella,  541. 
sp.,  299. 

Cychrus,  297. 

Cyclocephala  immaculata,  392. 

Cyclornipba  schizometopa,  313. 

Cymatodera,  441. 

Cvmbalophora,  380. 

Cymbidae,  898. 

Cvmbolus,  441. 

Cvnipidae,  86,  866.  545. 

Cyrtidae,  180. 

Cyrtogone,  534.  lichenodea, 
493,  633,  668. 

Cyrtolaus,  293. 

Cyrtophyllus  concavu8,22. 

Dniphron,  441. 

Danais  arcliippus,  467. 

Dasuna^a,  551. 

DaMVchira,  600.  albosignata, 
434,  493,  668.  npateloides,  434, 
493,568.  congia,  422, 567.  nubi- 
fern,  493,  568.  ruptilinea,  422, 
434,  567.  9au»(urei,  434.  8ub- 
lutescens,  422,  433,  567.  varie- 
gata,  493,  568. 

Dasylophia  anguina,  128. 

Dasypogon,  182. 

Datana  angusii,  128,  673.     cali- 
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foniica,  673.  contracta,  128,  573. 
drcxelii,  128,  573.  floriduna,  573. 
inU'^frriiiitt,  128,  '»73.  major,  128, 
573.  mill istra.  r.!8,  573.  m<  dt^sta, 
573.  ]>:ihnii,  128,573.  ptiri^picua, 
128,  573.     robiLHta,  573. 

DfbiH,  342. 

Dfclicus  verrucivorus,  498. 

Deidamia    in.scriptn,    IH,     116, 
141). 

DcilcpUila  alceto,    132.    nicae, 
132. 

DeltocephalMes,  14. 

DiMidryphantfs,  210. 

Derinapler.i,  12. 13,  486,  547. 

Dermatohia,  2J8.    sp.,  295). 

IX'rim'.stes  marmoratus,  171. 

Desmeocratira  hiniiula,  493, 
536,  667. 

DeMmocerus,  141. 

Dt'xia,  314,331. 

Dexiaria,  314. 

Dexinae,  332. 

Dfxiosoma,  330,  331. 

DiabroticH  12-piinctata,  28,  44, 
78.     loii^jicornis  29,44,  79. 

Diadema  diMarcha,  413. 

Diamesa,  370. 

Diaperi.s  maculata,  170.  viridi- 
peiiniM,  172. 

Diapheromera,  372,  406.  femo- 
rata,  132.    sayii,  78.     veiii,  78. 

Diaphorug,  293. 

DicaeluH  elou^atu^,  169. 

Dichromyia,  329. 

Dinodenis,  441. 

Dinotodoiita,  561,  565.  loo^a, 
552. 

Dinixmitt's,  ISO. 

Dijiloharpus,  293. 

|)iplitlrj)is  ('((Ullucntus,  340. 

l)il)t.Ma,  13,  40,  41,  42.  43.  54, 
07,  1U2,  ll'.,  118,  131,  150,  180, 
2(Mt,2  13.  2.M,  283,313,  422,  54»J. 
ortlMirrlmpha.  400. 

I)i>cu(l.'ni><,  293. 

DisftMliMi,  441. 

l)i-sustcini  caroliiiH,  04,  400, 
408.     samia,  303. 

I)ixidaf,40<). 

Dolba  hyiai'iis,  430. 

l)i>l»*riis  arveiisis,  346.  inor- 
natus,  340. 

I>(ilicho(U'rides,  505. 

DolicliopiMliilae,  180. 

l)o!)acia  atti'iiuata,  172. 

Dorcatoina,  118,  441. 

Doritis  ap  >llina,  132. 

I)uryptu)ra,97,218,  458,  539,503. 

I)ra'«^idae,  54. 

l)n*pairi  rosra,  179. 

I)riioiainpadius,  441. 

nroinaiitliiis,  441. 

l)romius,  293. 

l)rvni<»nia  diiuidiata,  104. 

Dryocautes  atTaber,  557. 


Dryocampa  riveMii,  223.  rubi- 
cunda,  129. 

Dry  ops,  134. 

Dryopteris  rosea,  12:),  179. 

Dyscliirius  sp.,  90,  93. 

Dvsderidae,  54. 

Dytiscus,  131,  140,  219.  fasci- 
ventris,  540.     mar^inalis,  170. 

Racles  impcriali.s,  129. 

Earias  o^ovana,  398. 

Ebaeus,  441. 

Ecdyurus,  234,  509. 

Kidimus,  180. 

Kopantheria  M'ribonia,  127. 

I>rop.sis  ferru^cali-i.  198. 

Ivlema  an)icosta,  128,  147,  338. 
albifrunv,  147. 

Kffa.  293. 

Klaphrus  riparius,  140,  170. 

Klater  corticinun,  170.  dursalLs, 
170.    oculatus,  170.   pumilus,  171. 

Elatoridae,  197. 

EU'odes  disper>a,  323. 

Ellida  Lrelida,  128. 

Ellij>toleiis,  293. 

EIpis,  512.    rubra,  512. 

Eiiipidae,  180,  283. 

Empretiastimulea,  127. 

Empusa  e^ena,  132. 

Encaumaptera,  634. 

E!icuptolunhu8  .<ordidu8, 63, 406. 

Encyrtiis  tuscicollis,  117. 

Eiiiiomos  autiimnaria,  196. 

Ephemera  flavipea,  609. 

Ephemeridae,  34. 

Epliemeridea,  234,  509,  647. 
vuij^ata,  509. 

Eph«Mnero|)tera.  12,  13. 

Epbippi^j'ra,  497. 

IC|>i bates  fmncstus,  284. 

Kpicauta,  39, 

Kpijana,  514.  cinerea,  515. 
lanosa,  514.     tenuis,  515. 

Kpiiu'phek',  201. 

Epipluoous,  441. 

IC|)ipbra^in:i,  180. 

En'l)ia,201.     discoidalis,  150. 

EriMiioohaota,  400. 

Kri^ates  sjiioulatus,  392. 

Kri>tali>,  540. 

l'>\  tiniua*',  54. 

Esii-»-MMafrioana.490,  493,  568. 

Eiiratrrva  variaria,  258. 

Ktii'liaetes  Cdllaris,  127.  cgle, 
127,407. 

Eucheira  socialis,  410. 

I'Lurhroa,  2l>3. 

luicbnnna  ixif^nntea.  53. 

Euok-a,  281.     cipjuis,  127. 

luipm  coMtipla^a,  412.  tropi- 
cal s,  412. 

Emuoliadanbyi,  502. 

I^iiiiu'iu's  fratenia,  340. 

lMiin(»lpus  auratus,  172. 

Kuphancssa  niendica,  127. 


Euphoeades  glaucas.  130.    troi- 
lus,  150. 

Euphydryas  phaeton,  150. 

Euplo'einac,  14,  166,  405. 

Euprepia  (Apan tests)  nais,  480. 
( Apaiit«sis )  phalerata,  480.  ( Apan- 
tesis)  vittata.  480.  behrii,  379. 
caja,  380.  (Cymbalophora)  blakei, 
379.  elon^ata,  379.  geiieura,  379. 
fa.Hciata,  379.  iucorrupta,  379. 
ochracea,  379.  [)erpicta,  381. 
pudica,  379,  380.  ahastaensis, 
379.  sulphurica,  379.  siiperlw, 
379. 

Euproctidion,  414.  gabunica, 
414,   422.  567. 

Euproctis  reutlingeri,  414,  422, 
667. 

Euproctufl,  293. 

Eurosta  bi^reloviae,  491. 

Eurycoleua,  293. 

Eurymetopoii  convexicolle,  323. 

Eurymus  iutcrior,  13(1.  phil- 
odioe,'406. 

Euryopa,  441. 

Eutachina,  259. 

Eutcrme*,  509. 

Eutettix,  305,  307. 

Eutracheata,  458,  459,  547. 

Evarthrus.  293. 

Everj'x  myron,  16, 149. 

Exoprosopa,  180.  dorcadion, 
284.  fasciata,  284.  fa«cipen 019,284. 

Exorista  ciliata.  467.  hirsiuta, 
467.  phvcitae,  467.  scudderi, 
467.    tri vittata,  467. 

Eyprepia  barda,  556.  (Callarc- 
tia)  ornata,  5.56.  dahurica,  5.56. 
edwanisii,  556.  ochracea,  550. 
ornata  achaia,  550.  oniata  coui- 
plicata,  550.  perpicta,  550.  sim- 
plicior,  556. 

PVni«<eoa  tarquiuiu«i,  70,  201. 
Filisata,  80. 

Foenus  tarsatorius,  346. 
Korrtciila  auricularia,  486. 
Forficulidae,  342. 
Formica   pube>icens,  .545.     rufa, 
545.    schaufussi,321.  322. 
Formicidae,  545. 
Foriuicoxenus,  372. 
Frenatae,  442. 
Fulijoridae,  353. 
Fustijijer  fuchsii,  321. 

Galerita,  293.  janus,  90,  93, 
198.  luteola,  148.  xanthoinela- 
ena,  148,  557. 

(ialleria,540.    melonella,  640. 

Gallerucidia,  293. 

Garj^otta,  536,  537. 

Gastropaclia,  112.  americana, 
129.  ciiierascens,  531.  "^erstao- 
ck«»rii,  631,  532.  haeraatidea,  519. 
520. 
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Gastrophilus,  329. 

Gastroplakaeifl  forficulatus,  518, 
668.    greyi.  619,  568. 

Geometra,  68. 

Greometrinaj  209« 

Qeotnipes  tityus,  140. 

Oerris,  610. 

Oigantoceras,  549.  geometrop- 
tera.  550.  568.  solstitialis,  549, 
568. 

Oluphisia,  499,  503,  521,  529. 
albofascia,  499,  500,  529.  530. 
aTimacula,  500,  502,  504,  530. 
danbyi,  530;  formosa,  499,  500, 
530.  iintneri,  500,  502,  504,  530. 
quinqaelinea,  630.  rideudn,  499, 
500.  529,  530.  rupU,  499,  500, 
530.  severa,  500,  501,  502,  503, 
529.  530.  8lo88oniae,  502,  530. 
trihneaU,  128.146,499,  500,521, 
529,  530.  wrigbtii.  500.  502.  521, 
529,  530.   wrigbtii  slossoniae,  521* 

Glyptolenus,  293. 

Ghptus  suIcatUB,  33. 

Go'niops,  236,  246.  hlppobos- 
coides.  237. 

Gonometa,  518,  534.  brotoessa, 
549. 

Gortyna  nitela,  467.    sp.,  467. 

Gos^yparia  ulmi,  567. 

Grapholitha  motrix,  133.  pru- 
nivora,  379. 

Gryilidae,  3,  342.  442,  498.  546. 

Grvllodefl,  406. 

Gryllotalpa,  112,  218,  442,  498. 
borealis,  3.    Columbia.  3. 

Gryllud,  114,  442,  492.  abbre- 
viatUB,  5,  6.  domesticua,  6. 
luctuo8U8,  4,  5,  6.  neglectus,  5. 
obficarus,  303.      pennsylvanicus, 

Grypotes,  306. 
Gymnosomatidae,  381. 
Gynaecia  dirce,  481. 
Gyropbaena  sp.,  321. 

Hadenoecus  subterraneus,  105. 

Haematopota,  546. 

Haiisidota.  162.  a'^a.ssizii,  323. 
alni,  323,  324.  antiphola,  162. 
caryae.127, 168, 163,  166.  harrisii, 
162, 163,  197.  maculata,  127, 163, 
165.  323,  324.  tessellaris,  126, 
127.  162, 164. 

Hallcflus,  156.  maculipennis, 
153. 

Halobates,  67. 

Hargium,  139,  141. 

Hanna  amphiceda,  214.  caeni?, 
214,  216. 

Harpalus  rusticus,  171.  viridis, 
171. 

Uarpiphorus  varians.  557. 

Harrisimemna  trisignata,  63. 

Heliroiiidae,  525. 

Helicopnvche,  165. 

Heliopnila  unipuncta,  468. 


Heliuomorpha,  293. 

Helomyzidae,  829. 

Helops  piceus,  172. 

Hemarifl  dilHuis,  142,  467. 

Hemerobiu9,  34,  639.  cornutus, 
59.     pectin icornia,  69. 

Hemidiptera  haeckelii,  66. 

Hemiptera  12, 13,  37.  42,  43, 67, 
69,  98. 118,  209,  365,  493. 

Hemonia  luteicincta,  412. 

Hepialus,  33,  294. 

Heraclides  cresphontes,  294, 
872. 

Hermetia,  180. 

ijeMperidae,  278,  525. 

Hesperotettix  viridis*,  262. 

UetaeriuA,  321.  hornii,  822. 
tristriatus,  322. 

Heterocampa  biundata,  128, 
178.  coDfipecta,  325.  guttivitta, 
128,  178.  manteo,  128.  marthe- 
sia,  128.  obliqua,  128.  saiicis, 
177,  223.  subrotata,  178.  uni- 
color,  95,  128,  197. 

Heterocera,  392. 

Heteromyia,  370. 

Heteronvgmia,414.  arctioides, 
416,  422,  *567.  argiloideH.  415, 
422,  567.  basibrunnea,  415,  422, 
567.  clathrata,  415.  422,  667. 
hvpoxantha,  416,  422.  567.  rhoda- 
picata.  416,  422,  667.  stigmatica. 
415.  422.  567. 

Heteropacha  rileyana,  30,  193. 

Heteroptera,  166,  238. 

Hexagenia,  235. 

Hexapoda,  220,  458,  459,  460. 

Hipparebia  semele,  298.  semi- 
dca  ^98 

l^ippiscus.  262,  265,  266,  317. 
compactus,  268,  288,  301.  coralli- 
pes,  318.  corailipeH  rugosus.  287. 
dif«coideu8,  63,  274.  haldemanil, 
2G7.  286,  336,  361.      haldmanni, 

302.  lineatus,  360.  montanus, 
361.  nanun,  286.  ocelute,  202, 
266.  268,  302.  pantberinus,  267, 
286.  pboenicopterufl,  63,  267,  274, 

303.  rugo8U9,  63.  268,  287,  801. 
sau^'surei,  268,  302.  nutural  8. 268, 
301.  texanus.  267, 286.  tubercu- 
latuji,  62,  63,  266,  269.  286,  303, 
466.    varicgatU8.  268,  301. 

Hippiscu8  (Sticthippus)  califor- 
niciis,  269,  317.  marmorHtus,  269, 
318. 

Hippiscus  (Xanthippus)  affric- 
tu»,  272.  336,  349.  albulus,  273, 
350.  altivolus.  272,  347.  aurile- 
giilu.s.  274,  362.  caltbulus,  274, 
361.  coii8piciiu8,  270,  286,  319. 
corallipes.  270,  318,  319.  cupidu8, 
272,  348.  devotu.H,  336.  eremitus, 
271,320.  gnt)eu8,  274,  862.  late- 
fa8ciatU8,  273,  359.  Iateritiu8, 
274,  361.  lepro8ii8,  271,  334. 
maculatus,  271,   833,     montanus. 


273,  361.  neglectus,  273,  302, 
360.  obscurus,  273,  859.  para- 
doxus, 271,  336.  pardalinus,  271, 
319,  333.  pumilus.  272,  348,  349. 
stigraosus.  274,  363.  tigrinu8,271, 
334.  toltecu8,  272,  347.  vitelli- 
nus,  274,  362.  zapotecus,  270,319. 

Hippobo8ca,  546. 

Hister  punctifer,  189. 

Hoplia  equina,  189. 

Hyalomyia.  429. 

Hyalomyodes,  429.  weedii,  429, 
430. 

Hvas.  441. 

Hyboptera,  293. 

Hydnocera,  441. 

Hydrocorisa,  67. 

Hydrometra,  297. 

Hrdrophilus,  97,  112,  113,  114, 
140,*218,  539. 

Hydropsvchidae,  167. 

Hydroptilidae,  157. 

llVloicus  plebeiuB,  437. 

Hvlotoma,  10.  112,  115.  ber- 
beridis,  114.  dulciaria,  10.  mac- 
leayi.  11.  pectoralis,  10.  scap- 
ulaVis.  11. 

Hylurgus,  172. 

H'vmenoptera,  13,  43, 115,  118, 
150,'209,  233,  449,  458,  645,  546, 
547,  553. 

Hvperalonia,  180. 

Hyper,  hiria  io,  15.  126, 129. 

Hypercompa,  380. 

Tlyphantidium,  385.  bipars. 
386.*   sericearlum,  386. 

llyphantria  cunea,  127,  176. 
textbr.  16,  12B,  467. 

Hvphantrophaga,  247.  hypban^ 
triae*,  247,  258. 

Hypherpe!*,  293. 

Hypochihi!*,  86. 

Hvpodemia,  329,  331.  lineata, 
341.' 

Hyponomeuta,  117. 

Hypoprepia  fucosa,  127. 

Hvpotrabala,  490.  caf«tanea, 
493,513.568. 

Hypsoides,  385.  diego,  386. 
radama,  386. 

Ichnaea.  441. 

Ichneumon,  198.     pennator.  59. 

Ichneumonidae,  300,  545. 

Ichthyura  albo.sigina,  128.  bi- 
•firia.  529.  brucei,  529.  inchifia, 
128,147.  multnoma,  403.  palla, 
147.    vau,  128,  529. 

Idiocerns,  306. 

Idiomnrphus  hewitsonii,  215. 
italu8,  215.  sebetus,  215.  vala, 
213,  214,  215,  216.     zinehi,  214 

llema.  434.  albiba?ali.«,  470, 
471,493,667.  albicostata,  471, 
493,  567.  albospargata,  470.  493, 
567.  apicata,  471.493,  567.  brun- 
neico8ta,  471,  493.  567.      circuni- 
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data,  471,  493,  567.  diluta,  472, 
493,  567.  flava,  472,  493,  567. 
fusca,  472,  493,  567.  gonophora, 
470,  493,  567.  miserata,  471,  493, 
567.    pallida.  472,  493,  567. 

Ilerda  brahina,  68. 

Imatidiuiii  argus,  172. 

Ino,  374. 

Insecla,  216,  233,  253,  459. 

Intsia  madaga<^carieu8is,  385. 

Ips  fasciata,  170. 

Ischnoptera  pennsylvanica,  78. 
unJcolor,  78. 

Isopenthes,  180. 

Ithvtoluft,  293. 

Ixodes,  33. 

Jaiia  mamiorata,  516,  568. 
nobilis,  515,  568. 

Jauassa,  177.  coloradensis,  522. 
lignicolor,  128,  522. 

Japyx,  12,  486. 

Jasoiiiades  glaucus,  150,  342. 

Jasnidae,  305. 

Jassides,  14. 

Jassus  jucundus,  307.  semin- 
udus,  307. 

Jugatae,  442. 

Julus  terrestris,  458. 

Kybo8,  305. 

Lachnophorufl,  293. 

Lachnosterna,  468.  crassissima, 
392.  fusca,  92,  93,  198,  392.  hir- 
ticula,  392.  longitams,  392.  sp., 
557. 

Lacinius,  402.  horriduB,  402. 
ohtiisidentatus,  402.  ohioensis, 
402.  spinosus,  402.  texaiuis, 
403. 

Lacosoma  chiridota,  128. 

Laoliu.  431.  barsineides,  431. 
hvpoUMiois,  422,  431,  567.  ligni- 
color, 422,  431,  507.  oct'I lata,  422, 
432,567.     f*etinoides.  431. 

La<'rtias  pliilenor,  238. 

Lagoa,  281.      crispata,  70,  127. 

Lagoi(lao,  282. 

Lagoinae,  282. 

Ijamellicornia,  562. 

Lamia  aspersa,  170.     nebulosa, 

170.  tornator,  139. 
Lainpides  niarakata,  68. 
Lamprocera,  441. 
Lampyridae,  91,  2r)5,  440. 
Lampyris  ator,   171.      corrusca, 

171.  latic(»rnis,  171. 
Laphria,  180. 
Larridae,  554. 

Lasiocainim  iininunda,  532,  leu- 
copliaca,  533.  liitescens,  533. 
minima,  533.     viridescons,  532. 

Laisiocampidae,  490,  538. 


Lasius  aphidicola,  322. 

Lastaurus,  180. 

Latrodectus  forniidabilis,  382. 

Leba^iella,  441. 

Lebedodcs,  534.  cossula,  493, 
534.  568. 

Lebia.  293. 

I^caiiium  heflperidum,  510. 

Lehera  eryx,  68. 

Leipoxais,  519.  major,  531. 
marginepunctata,  631.  peraffinis, 
520. 

Lelis,293. 

Lema,  112. 

Lemnhus,  441. 

Lepidanthrax,  180. 

Lepidoptera.  13,  41,  42,  43, 115. 
131,  150,  166,  198,  209,  219,  233, 
234,  249,  255,  373.  392,  405,  442, 
460,  525,  540,  541,  547.  561. 

Lepisma,  485.    saccharina,  220. 

Lepismina,  485. 

Lepista  limbaU,  411.  mono- 
chroma,  411.  subumbrata,  411. 
xanthopa,  411. 

Leprus,  266,  317.      ingens,  266. 

Lcptidae,  180.  283,  406. 

Leptina.  550. 

Leptis  liirta,  283.  raystacea, 
284.    punctipennis.  284. 

Leptoccridae,  156. 

Leptotracl.elu!",  293. 

Leptiira,  297.    pubera,298. 

I>e8tes  eiiriuus,  66. 

I^the,  342. 

I^ucania  unipuncta,  466,  467, 
468. 

I^eucarctia  acraea,  127. 

Leucospis,  297.  alKnis,  298. 
dorsigcra,  59. 

Lia,  293. 

Liancalus,  569.  genualis,  569, 
570.  hvdrophilus,  569,  571.  quer- 
ulus,  569,  571.    simili.^,  509,  571. 

Libcllula,  33.  depressa,  509. 
flaveola,  509.  vacua,  34.  virgo, 
15. 

Libethra,  519. 

Libythna,  54. 

Libvthcinat',  102. 

Limacodos,281.  biguttata,  137. 
coesonia,  127.  fascitda,  127.  flox- 
uosa,  127,  140,  scaplia,  127.  sp., 
275.     y-inversa,  127. 

liimeiiitis  artheinis.298.  disip- 
pus,  132. 

IJmiiacina,  106. 

Limnophila  pudicus,  154. 

Liinnopliilidae,  153. 

LiniMotettix,  305. 

Limotettix,  305,306.  parallelus, 
300.     8triola,306. 

Limulodes  ]>aradoxus,  322. 

Liiia,  112,  113,  114. 

Liiioplcs,  441. 


Liobunam,  425.  politam,  429. 
politum  magnum,  426,  428,  429. 
ventricosum,  427,  429.  ventri- 
co9um  hyemale,  426,  427,  429. 
vittatum,  426,  428,  429.  vitUtum 
dorsatum,  428. 

Lioolius,  441. 

IJparidac,  281,  385.  414,  536. 

Liparis  hylomima.  433.  ma»- 
Q09A,  432.    preussi,  433. 

Liphyra  bra-ssolis,  201. 

Lifltroscelini,  150. 

Listrus,  441. 

Lithacodes  fasciola,  145. 

Lithocolletis  oriiatella,  378. 

Lithosiidae,  209,  399. 

Lobetua,  441. 

Locusta  apiculaU,  303.  coral- 
lina,  303.    viridis.Hima,  498. 

Locustidae,  21,  342,  492,  497. 

Lomadonta,  417.  erythrina, 
417,  422. 567. 

Lomechusa  cava,  321. 

Lophocampa  caryae,  16.  tea- 
sellaris,  16. 

Lophodonta  angulosa,  128.  fer- 
ruginea,  128.    georgica,  128. 

Loricera,  293. 

Loxandrus,  293. 

Loxopeza,  293. 

Loxura,  83. 

Lucaina,  441. 

Lucanus  parallelus,  170, 172. 

Lucidota,  441. 

Lucilia,  97.  caesar,  468.  syt 
varum.  249. 

Luperus,  297. 

Lycaena,  297.  exilis,  572. 
paliidicola,  52.     phlaeas,  298. 

Lycaenesthes  lychnaptes,  51. 
re|jillus,  51.  rubricinotus,  51- 
scmtillans,  51.  scintillula,  50. 
tisamenus.  52. 

Lycaeiiidae,  32,  50. 

Lycidae,  440. 

Lyciuella,  441. 

Lycosa  portosiantana,  132. 

Lycostomus«,44l. 

Lycus,  441.  dimidiatus,  170. 
reticiilatus,  170. 

Lygaeus,  510. 

Lygistopterus,  441. 

Lvmexvlonidae,  441. 

Lytta.  *169,  345.  atrata,  ."iS, 
170.*  cincrea,  58,  170.  margiti- 
ata,  58,  170.     vittata,  58. 


Machilis,  220,  485. 
Macquartia,  329.     sp.,  467. 
Macrobasis  at ri vittata,  392. 
Macrocis,  441. 

Macrodactvlus  subspinosus,  557. 
Macrolepidoptera,  198. 
Macromia,  33. 
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Macronadata  brunneidorsa,489. 
collaris,  489. 

Macronychia,  331. 

Macronychus,  134. 

Maerosenta,  565.  longicauda, 
666. 

Macrosila,  436.  Carolina,  435. 
quinoueniaculata,  435. 

Malachius4-maculatu9, 170, 172. 
vittatus,  170, 172. 

Malacodermata,  255. 

Mallophaga,  510. 

Mallophora,  180. 

Malthinus,  441. 

Mamestra  tarara,  566. 

Mantidae,  38,  78,342,  497. 

Mantis,  32, 112,  114. 

Maronius,  441. 

Mascicera  archippivora,  467. 
eufitchii,  467.  nigrita,  467. 
schizurae,  187, 467. 

Mazuga,  565.     africana,  565. 

Mecoptera,  13. 

Megacepha  marniorata,  172. 

Megachile  brevis,  341.  centun- 
cularis,  840,  341.  integer,  341. 
Bcaevus,  341.    sp.,  341. 

Me^acilissa,  421.  electa,  421. 
exi:nia,  421.  glorio^a,  421 .  mexi- 
cana,  421.     varrowi,  421. 

Megalophthalmus,  441. 

Me^^illa  maculata,  173. 

Meigenia  hyphantriac,  176,247. 
webHteri,  259. 

Melandrva  labiata,  298. 

Melanophrys,  409,  461,  492. 
flavipennis,  409,  461.  jurinoides, 
409. 

Melnnoplus,  561.  atlanis,  73, 
462.  bi  vittatus,  74.  cenchri,  74. 
coIIiniiR,  74,  406.  differentia  lis*, 
74.  feinur-rubrum,  78,  74,  498. 
Junius,  202.  minor.  74,  250. 
punctulatuR,  74.    spretus,  73,465. 

Meletommn,  441. 

Mclia,  329,  604.  danbvi,  502, 
504. 

Melisa  grandis,  394. 

Meloe,  39,  172. 

Melolontha.  112,539,  546,  547. 
elongata,  171.  iricolor,  171.  pilo- 
sicollis,  139.  quercina,  171.  ser- 
icea,  139.  flubiipino.^a,  69,  60. 
variant,  171.     vulgaris,  540. 

Melyridae,  441. 

Membracis  bimaculatus,  139. 

Meni(liu8,  293. 

Mermiria  bivittata,  66. 

Mestobregma  cincta,  64. 

Metabola,  37. 

Metaleptina,  550.  albiba»i!«, 
561,  508.  nigribasiR,  560,  551, 
568.    obliterata,  551,  568. 

Mutanastria  porphyria,  493, 
513,  568.     eipargata,  493,  513. 

Metarbela,  535.     stivafer,  535. 

Metarctia  bcnitensis,  395.    eru- 


bescens,  895.  haematica,  396. 
haeraatoessa,  396.  haemato- 
spliages,  396.  iuconspicua,  395. 
hi  tea,  396.  pareclecta,  395.  par- 
emphares,  395. 

Metathorasa  complicata,  568. 
cornu-copiae,  668. 

Metrj'pa,  462. 

Micra^ra,  293. 

Micral^'mna,  27. 

Micranobium,  441. 

Microcentrum    laurifolium,  22. 

Microgaster,  545. 

Micropalpus  fulgens,  467. 

Micropteryx,  ISS. 

Mlcrotricha,  329. 

Midaidae,  180. 

Miltochrista  clara,  400.  craigii, 
411.  erythrias,  400.  numida,  400. 

Miltogramma  argentifrons,  467. 

Mimosa  lebbek,  385. 

Mioptacbys,  293. 

Mirax,  377.  aspidiscae,  877, 
378.  grapholithae,  377,  378. 
lithocolletidis,  377,  378.  minuta, 
377,  378.  pallida,  377,  379. 
apartii,  377. 

Mirostemu!!.  441. 

Mitopus,  402. 

Mizotrechus,  293. 

Molanna,  156. 

Monohammus  confusor,  557. 

Morio,  293. 

Moriosomus,  293. 

Moral  on  ia,  156. 

Musca,  97,  98,  99,  114,  381, 546. 

Muscaria  schizometopa,  313, 
329. 

Muscariao  genuinae,  329. 

Muscidae,  255,  259,  329.  331. 

Mvcetophaetus  interraeuiu8,525. 

Mycetophilidae,  180,  369,  406, 
525. 

Mygale,  132.    hentzii,  33. 

Mvopa,  140.  dorsal  is,  329. 
picta,  329. 

Mvriapoda,  366. 

Myriopoda,  209,  220,  458. 

Myrmecochara  sp.,  321. 

Myrmeleon,  539. 

Myrmica,  545. 

Myrmycides,  505. 

My8tacidae,166. 

Mystacidcs  nigra,  156. 

Mytiiaxpii*  albus,  672,  573. 
albus  concolor,  572,  673. 

Nabis,  198. 

Nacaduba  stratola,  52. 

Nadata,  147,  337.  behrcnsii, 
338,  521.  doubiedavi,  338,  521. 
gibbosa,  128,  197,  2t0,  337,  340, 
521.     oregonensis,  337,  338. 

Neineiitrinidae,  180. 

Neiiiobius,  442.     fasciatus,  6. 

Neinocera  anomala,  406.  vera, 
406. 


Nemognatha  vittata,  169. 

Nemoraea  hypbantriae,  467. 
nigricornis,  467. 

Nemotarsus,  293. 

Neraotclus,  297. 

Neoarctia.  512.    beanii,  512. 

Neonvmpha  canthos,  150. 

Neophylax  concinnus,  539. 

Nepa,  510. 

Nephelodes  minian8,468. 

Nepticula  septembrella,  377. 

Nerice  bidentata,  128, 276. 

Neuronia  stvgipes,  163, 154. 

Neuroptera,*  12,  13,  38,  40,  42, 
209,  254,  460,  639,  541,647. 

Nicoletia,  485. 

Nioda  agrotoides,  567.  erubes- 
cens,  473,  493,  567.  nigristriata, 
473,  498,  567.  nigrotoides,  473, 
493. 

Niteliopsis,  655.  plenocoloides, 
555. 

Nitidula  bipunctata,  148.  bi- 
pustulata,  148. 

Nocticola,  442. 

Noctua  cuneata,  480.    nais,  480. 

Noctuae,  117. 

Noctuidae,  549. 

Noctuina,  209. 

Nola  hyemalis,  110.  melanopa, 
127.  minuscula,  248.  ovilla^  110. 
sexmaculata.  110.  sorghiella, 
110.    trinotaU,  110. 127,  260. 

Norraeaarctipenn?8,488.  brevi- 
pennis.  488.  Imeata,  488.  sig- 
nifera.  488. 

Notniophilus  aquaticus,  345. 

Notliochrysa  gigantea.  182. 

NotibiuB '  puncticollis,  323. 
puberulus,  323. 

Notiobia,  293. 

Notiophilus,  293. 

Notodonta  descberii,  351. 
stragula,  128. 

Notodontldae,  353,  475,  499. 
621.  536,  552. 

Notohybn,  484.  atrata,  493. 
delicata,  451,  493.  568.  muscosa, 
453.  uubifuga,  451,  493,  668. 
obscura,  452.  proletnria,  452, 
493,508.  striata,  452,  667.  vir- 
idis,  453,  493,  567. 

Xotopriota  ot'ellifera,  493. 

Nudaria  juvenis,  412.  lacteata, 
412. 

Nyctemeridae,  412. 

Nymphalidac,  54,  213,  405. 

Nymphalinao,  382. 

Ocnaoa.  180. 

Oneria  dispar,  102,  250,  557. 
Ocliropisus,  293. 
Ocyptera  euchetior,  466. 
Ocvpteridrte,  381. 
Odonatrt,   12,   13,    15,  33,  209, 
235.  C09,  625,  547. 
Oiionestis.  5.18. 
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Odontocheila,  293. 

OdvneruBy  340. 

0ef)alu8  pu^nax,  61. 

Oecacta,  369,  370. 

Oecanthus,  114,  442.  angusti- 
pennis,  6,  8.  bipunctatus,  9.  fa»- 
ciatus,  6,  7,  8.  latipennis,  6,  7, 
8,  9.  nigricornis,  8.  niveus,  4, 
6,  498. 

Oeceticus,  294. 

Oecleus  decens,  853. 

Oecura,  385,  389,  410,  434.  cru- 
cifera,  453,  493,  568.  goodii,388, 
390,  391,  410,  454.  ocellifera, 
454,  568.    thermites,  454. 

Oedemasia,  522.  badia.  177, 
522.  concinna,  128, 177, 178, 522. 
eximia.  177,  522.  penin^ulata, 
522.  nvereii,  223,  salicis,  177, 
223,  325,  522. 

Oedipoda,266.  corallipes,  266, 
318.  discoidea,  266,  274.  halde- 
manii,  266,  286,  302.  (Hippiscud) 
ocelote,  302.  montana,  361.  neg- 
lecta,  266,  286,  360.  obliterata, 
303.  paradoxa,  286,  335.  parda- 
Una,  333.  phoenicoptera,  274, 
303,  465.  pulchripennis,  303. 
rugona,  266,  287. 

Oedipodini,62. 

Oeneis,  99,  210.  aell«),  99, 100. 
bore,  99,  100.  brucei,  100,  210. 
chrvxu8.  99,  100.  iduna,  99,  100. 
ivalda,  99,  100.  jutta,  99,  100, 
210.  macounii,  99,  100,  210. 
8emidca,54,99,  100,  129,260,341. 
uhleri,  250. 

OcBtridae,  259,  329,  331. 

Orstroinvla,330. 

Oi'strus,*;};}!.  546. 

Olcne  costiplaKa,  472,  493,  567. 
hyl(»iou.  473,  493.  567. 
'Oli^(>l(>I»liiiii.  402, 

01i^oloj)huj«,  402.  ohioensis, 
402.     pictus,  402. 

Oli^oncplirin,  459. 

()m(»phron,  203.  liinbatuni, 
170. 

Oiiotft.  293. 

Onvpteryj^ia,  293. 

Opliion  inerdftriuH,  545. 

Opoinftla  brachyj)tera,  341. 

Orclu!liinum,  150.  497.  toncin- 
nuin,  25.  ^lab(Triimim.25.  lon^- 
ipeiino,  25  ni^ri|)es,  25.  nilvati- 
ciim,  2»J.  volaiitum,  26.  vul^aro, 
23,  24,  25. 

(>rcli(!st'lla  fa^tiiosa,  486. 

Or^'via,  'J81,3:{8.  anti(iua.  419, 
420,421.  I»a(lia,  419,  421.  cana, 
203,  324,  421,  438.  rlelinita.  Ill, 
127,  145,  .324,  421.  ^ulnsa.  421, 
438,  440.  i Moniata.  420,  421. 
iMiico^raplm,  420.  k'ncosti^nm, 
111,  112,  127,  324,  420,  421,  438, 
557.  nova.  111,  420.  oMivid^a, 
420.     «p.,421.     vetu.sta,  421,  440. 


Orgyopsis  tenuis,  475, 493,  568. 

Onzabus,  392. 

Onnia  sp.,  468. 

Ornithoptera,  182,  442.  brook- 
eana,  68. 

Orocharis,  442.  saltatrix,  9. 
uhleri.  9. 

Orpiiilus  glabratusy  148.  niger, 
148. 

Orphnephilidae,  406. 

Orthesia  sp.,  572. 

Orthezia  catapbracta,  510. 

Ortbopleura,  441 . 

Orthoptera,  8,  12,  18,  21 ,  40, 
43,  62,  73,  98,  150,  209,  219,  230. 
233,  234,  342,  422,  458,  462,  492, 
493,  497,  541,  547,  561,  563,  salta- 
toria,  525. 

Orthorhapha  nematocera^   813. 

Osmia  pacifica,  340.  Bimillima, 
340. 

OtiorhynchussulcatuB,  101. 

Otoglossa,  298. 

Otroeda  cafra.  414.  hesperia, 
414.  jonesii,  414.  occidentii, 
414.    permagiiifica,  413. 

Oxvbelus,  654. 

Oxycheila,  293. 

Oxygonia,  293. 

Pachyarche«,  68. 

Pachvpasa.  518. 

Pachyteles,  293. 

Packard  ia  albipunctata,  128. 
elegans,  128.  fusca,  128.  gerai- 
nata,  128. 

Palaeoblattina  douvillei,  365. 

Painbolus  bifasciatuB,  289. 

Pamphila,  134. 

Pana^acus,  293. 

Pan|;liina  gloriosa,  568. 

Pangonia,236. 

Paiiorpa,  539. 

Panorpata,  539,  541,  547. 

Pantarbes,  180. 

Pa))ilio  ajax,  132.  alexanor, 
132.  aiuericus,  221.  asteria8,59, 
132,  140.  cardui,  140.  cres- 
l»hoMtc8,  132,  530.  hyaie,  140. 
idalia,  59.  maackii,  132.  pciaus, 
450.  pU'xippua,  59.  polvxene.**, 
150.  rutuluP,  340.  tmilus,  59, 
140.  tunuis,  102,  IGG,  340.  zoli- 
faoii,221,250. 

Papilioiiidae,  450. 

Parasa  chlori.^,  127.  fraterna, 
127. 

Pardalophora,  266. 

Parnassii,  70. 

Parnassiiis,  261. 

Paror^yia,  282.  cinnamomca, 
127.  cliutoiiii,  127.  parallela, 
127. 

Paro.xya  atlantica,  401,  410. 

Pa«imaclui!*,  293. 

Pjis.«*aliis  iiUerruptu.**,  170. 

Pfckia,  467. 


Pediculus,  610. 

Pelecinus  polvcerator,  300. 

Pelecium,  29^. 

Pelmatellus,  298. 

Pelonium^  441. 

Pentagonica,  293. 

Pentatoma.  510. 

Pentatomidae,  865,  498. 

Penthetria  intermedia,  535. 

Percolaus,  293. 

Pericompsas,  293. 

Perigona,  293. 

Peripatus,  405, 664. 

Periplaneta,  32.  americana,  78. 
orientaltK,  78,  497. 

Perla  bicaudata,  600. 

Pezotetdx  autumnalis,  76.  gra- 
cilis, 76.  manca,  77.  minuti- 
penoia,  76.  occidentalia,  76. 
scudderi,  76.  unicolor,  76.  viola, 
76.    viridulus,  65,  76,  77. 

Phaenolis,  441. 

Phalangiidae,  402,  485. 

Phalangiinae,  425. 

Phalanginae,  402. 

Phalangium,  402.  longiftalpis, 
402.  ventricosum,  427.  vittatum, 
426,  429. 

PhanaeuA,  102. 

Phaniidae,  314,  381. 

Phasia,  331. 

Phasiidae,  329,  331,  881. 

Phaainae,  332. 

Phaaioclista  metallica,  467. 

Phasis  astrapeus,  373.  tribuna, 
873 

Pha8midae,32,78, 342, 372, 406, 
497. 

Phengodcs,  441. 

Plieosia  californioa,  194.  dimi- 
diata,  194,  352,  353.  port  land  ia, 
361.    rimosia,  128,  194. 

Pheroii«ophus,  293. 

Phibalcoma  pnrva,  64.  quadri- 
maculata,  64. 

PhJdlppus,  210. 

Philonthus  aeneuff,  148.  fuwi- 
pennis,  148.  microphthalmus, 
321.     politus,  148. 

Philopheutra,  293. 

Philotherma,  538.  spargatn, 
568. 

Phlepsius,  307. 

Phl.»€0thrips,  236. 

Phlocoxena,  293. 

Phobetron  pithecium,  127. 

Phonius,  441. 

Phorocera,  331.  comstocki,  467. 
edwardsii,  467.  (Meigeiiia)  pro- 
niiscua,  259.     promiscua,  84,  177. 

Photinus,  441. 

Plioturis,  441.  penn^vlvanica, 
254,  255. 

Pliraf^inatobia  fill  ginosa,  127. 
rubricosa,  512. 

Phrissopo'la  lamanetisis,  467. 

Phryganeidae,  153. 
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Phrj^aaidae,  32, 114. 

Phvletlius  bifasciatus,  148. 

Phyllium,  406. 

PhvUodromia,  82.  gennanica, 
267,  404,  497. 

Phylloscirtus,  442.  pulcheilus, 
6. 

Physea,  293. 

PUytopiiaga,  115. 

Phjrtophthires,  263. 

Phytoptocecidii ,  241 . 

Pieridae,  625. 

Pierinae,  54. 

Pieris,  112,  297,  298.  napi,  70. 
oleracea,  70,  101.  rapae,  101, 130, 
237,  468,  494. 

Pinacodera,  293. 

Pinara,  634. 

Pinaridae,  397^  618.  634,  649. 

Pinipestis  veniculella,  557. 

Fison,  663. 

Pisonopsis,  653.    clypeata,  563. 

Pissodes  strobi,  557. 

Pitnus,  441. 

Plata&pidae,  366. 

Plateros,  441. 

Platyblemmus,  150. 

Platynoptera.  441. 

Platynus,  293.  brunneoinargin- 
at  us,  189.    tenuico11i8,189. 

Platyptera,  13,  209. 

Platypteryx  arcuata,  129. 

Platysamia  ceanothi,  133,  166, 
196.    cecropia,  129,  255,  540. 

Platvsoma,  293. 

Plea'  297. 

Plecoptera,  13,  235,  509,  547. 

Plectoptera,  209. 

Plectrocnemia,  157. 

Plectrodes,  392. 

Plenoculus,   554.      davisi,  654, 

565. 

Plusia  maponccua,  568.  ogo- 
vana,  568.    siculifera,  568. 

Plusiotricha  livida,  568. 

Podisus  9piDosu9,61. 

Podura  arborea,  486.  simulata, 
486. 

Poecilla  lucubanda,  171. 

P<>eciloohron,  441. 

Pollanisus  cyanota,  374.  obscu- 
ri8siiniiis»,374. 

Pollyxenua,  297.  fasciculatus, 
29  ^S. 

Polpochila,  293. 

Polycaon,  441. 

Polvgonia  fauniis,  525.  Inter- 
rogatfonis,  525. 

Polynephria,  459, 

Polvphvlla,392.  decemlineata, 
92,  93. 

Pompilus  fa^cipennis,  346. 

Poneridcs,  505. 

Porthcsia,  281.  chrvsorrliaea, 
281. 

Priocera,  441. 

Prionoxy«tus  qiiertiperda,  108, 


109.    robiniae,  108,  129. 

Prion U8  californicos,  392. 

Priotoma,  441. 

Procris,  374. 

Proctacanthus,  180. 

Prodonestis,  538.     fulva,  538. 

Prolibythea  vagabunda,  102. 

Prosopus,  406. 

Prospherysa  promiscua,  467. 

Protentomon,  460. 

Protocimex  siluricus,  365. 

Protophnsma,  406. 

Pseudodipsas  cephenes,  63. 

Pseudoletis  zebra,  50. 

Pseudomorpha,  293. 

Pseudoxycheila,  293. 

Psinidiuienestralis,  64. 

Psocidae,  131. 

Psocus,  510.     venosus,  235. 

Psychoda,  546. 

Psychodidae,  406. 

P^vlla.  510. 

Ptervgota,  220,  233,  257. 

Ptinidae,  441. 

Ptinus,  441. 

Ptoinaphagus  pusio,  321. 

Ptorthodiu8,  441. 

Ptychoptera  clavipes,  298. 

Pulvinaria  ianunierabilis,  5^7. 

Pu  pi  para,  42,  43,  255,  646. 

Pyralidina,  209. 

Pyrameis  cardui,  269. 

Pyrcctoraena,  441. 

Pyrgocort'pha  uncinata,  150. 

Pvrophila  pyramidoides,  16. 

Pvrrharctiu  Isabella,  126,  127, 
511, '512. 

Pyticera,  441. 

Kamesa  iniuuta,  489. 

Rjinntra  fusca,  253. 

Raphia  frater,  146. 

Rhagiuiii  indagator,  139.  inqui- 
sitor, 140. 

Rhopalocera,  392. 

Rhyacopliilidae,  158. 

Rhvnchaenus  cerasi,  59.  strobi, 
59. 

Rhrnchophora,  193,  262,  382. 

Rhynchota,  233.  253,  510,  547. 

Khypliidae,  180,  406. 

Rhyssemufl  soiiatus,  322. 

Risoba,  549. 

Rusticus  scudderii,  34. 

Sailaea,  441. 

Sapenia  2-fa5iciara,  59.  bivit- 
tata,  60.    Candida,  00. 

Sarcophaga,  524.  546.  acridi- 
(iannii,  468.  heluw,  220,  468. 
leiicaiiia<»,  468.  oe(li[M)dini9,  468. 
sarraceniae,  468.     ^»p.,  46S, 

Sarrotliripa  revt'vana,  259. 

Snturiiia  aniol)i:i,  213,  216.  io, 
100. 

Satuniiidae,282,  533. 

Saivridae,213. 


Satyriuae,  85,  166, 197, 294, 342, 
405,  625. 

Satvrus  meadii,  85, 86. 

Scalmicauda,  489.     benga.  489. 

Scaplynotus,  293. 

Searabaeidae.  92,  392. 

Scarabaeusebenus,  171.  Hecate, 
171,    relictus,   171. 

Scatophagidae,  329. 

Scenopinus,  332. 

Schistocerca  araericana,73,  465. 
literosa,  494. 

Schizogenius,  293. 

Schizometopa,  330. 

Schizoneurinae,  118. 

Schizura,  622,  badia,  128. 177. 
conspecta,  325,  522.  edmandsii, 
622.  eximia,  128, 177,  ipomaea, 
128,  522.  leptinoides,  96,  128. 
177.  telifer,622.  unicornis,  128, 
187,522. 

Sciara,  209,  250,262, 

Scolopendra   coinplanata,    220. 

Scolytidae,  505, 

Scolytus  cerasi,  172. 

Scopaeus,  321. 

Scotobates  calcaratus,  13. 

Scrancia,  636,  552.  niodesta, 
637,  668. 

Scudderia  curvicauda,  21.  fus- 
cata,  21. 

Scutelleridae,  365. 

Seirodonta  bilineata,  128. 

Selenia,  148. 

Selenophorus,  293. 

Sepsidae.  329. 

Si'riciiia  telamnn,  132. 

Sericostomatidae,  155. 

Sermvle.  372. 

Sesiidae,  209. 

Setodes  ignita,  156. 

Siaiis,  32,  405,  5:^.  infumata, 
254,  539. 

Sigalphus  sericeus,  346, 

Sigara,  139. 

Silis,  441. 

Silpha  caudata,  171.  lapponica, 
171.    suriujunensis,  171. 

Simulia,  256. 

Simulidae,  180,  255,  406. 

Simulium,  370.  nieridioiiaie, 
107.  occidentals.  107.  peciiaruni, 
106,  107. 

Siwyra,  34,  405. 

Sisvrosea  ini>rnata,  127. 

Sitarl«,  39,  539. 

Smerinthus  a«tyliis,  31,  exrae- 
cata,  169.  mvop?*,  169.  ocellata. 
169. 

Sinvnthuru8,  4^6. 

SolIiii.p}«is  dcbili'*,  321,  322. 

Solierella,   554,  5.55. 

Soinera  bitia,  476.  bitini«*.e!«, 
476,4S7,4!»3,  567.  chloana.  476, 
493,  r>67.  cbloauchena,  475,  493, 
567.  rhloe,  487.  chloeropir*,  476, 
493,    567.       cUloromorpha,    476, 
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483,  567.  denmotis,  475,  493,  567. 
fal^a,  487,  493,  568.  infima,  476, 
493,  567,  568.    propinqua,  487. 

Sozuza  decipiens,  411. 

Spalgis  epius,  201.  s-signata, 
201. 

Spectrum  femoratum,  346. 

Spharagcmonaequaie,64.  bolli, 
64.    coUare,  64. 

Sphenophorus  parvulus,  467. 

Sphin^s,  342. 

Sphingidae,  54, 209,  435. 

Sphinx  cinerea,  435, 437. 

Spilosoma,  511,  512.  antigone, 
127.  latipennis,  127,  338,  512. 
vestalis,  511.  virginica,  16,  126, 
127,  512. 

Stagmomantis,  492.  Carolina, 
78. 

Stanropus  squamipennis,  400. 

Stenobothrus,  112,  113,  114, 
218,  219,  462.  aequalis,  478,  479. 
bilineatus,  479.  curtipennis,  65, 
406,  478.  maculipennis,  65,  477, 
478.    olivaceus.  477,  478. 

Stenocorus  bidens,  141,  172. 
cjaneus,  189,  141.  putator,  59, 
141.  172.  tridens,  137, 141.  vil- 
losus,  141,  172. 

Stenocrepis>>,293. 

Stenoglosaa,  293. 

Stenognathus,  293. 

Stenomorphus.  293. 

Stenophyfax,  154. 

Stenous,  293. 

Stetheophyma  (Arcyptera)  gra- 
cilis, 66. 

Stibolepis  subiridescens,  490, 
493,515,  568. 

Sticthippus,  262,  266,  269,  317. 

Stolouia,  2U3. 

Stomoxvs,  297. 

Stonvx,*  180. 

Stranomyidae,  180,  400. 

Stroiigvlosonia  ^uoriuii,  468. 

Stylops,  41,  140,  141. 

Sutria  mada^^ascariensis,  385. 

Sylaon,  554. 

Syllep:optera,  329. 

Synrhloe  joppa,  450. 

Syntoinis  cerhera,  393.  coi> 
stricta,  375,  393.  crenophylax, 
2U3.  creobota,  393.  cvbelistcs, 
393.  cyto^ster,  393.  elachista, 
375.  elasson,  375.  goo<lii,  37(1. 
loimacis,  375.  louoerythra,  37G. 
leiicojL^stra,  393.  leugjUea,  37.5. 
misfrabills,  375,393.  natalii,  374. 
o^ovensia,  374.  puncliciiicta,  375. 
rtMitlingeri,  370. 

Syrbulu  adiniraljilis,  65. 

Sv'rin;^Mra,  394.  uranopetes, 
394'. 

Svrpliidae,  255,  314. 

Syrphus,  297,  540. 

Systoecluis  orcas,  455. 

Sy8trr)pu8  mactr,  284. 


Tabanidae,  180,  236,  255,  283. 
406. 

Tabanus,  180. 

Tachina,  314.  clisiocampae, 
83,259.  (Mascicera)armigera,  85. 
onchestus,  388. 

Tachinaria,  814. 

Tachiuidae,  247,  813,  329,  381, 
409.  429,  461,  466,  492. 

Tachininae,  247,  332. 

TachyrhostuB,  554. 

Tachys,  293. 

TachyU,  293. 

Tanypremna,  180. 

Tanvpus,  370. 

Tapinoma,  322. 

Taragama  choerocampoide8,516. 
fuliginosa,  517.  honrathi,  517. 
livida,  517.  (Pachypasa)  gr&berii, 
517. 

Tarentula  opiphex,  197. 

Tnsitia  berenice,  250. 

Teleapolypbemus,  117, 129.  255. 

Telephoridae,  441. 

Telephorus,  112.  rotundicollis, 
91,93. 

Tenebrio  barbatulus.  171.  moll- 
tor,  139, 171. 

Tenebrionidne,  322. 

Tenthredinidae,  366,  546. 

Tenthredo  cenwi,  59. 

Teretrius  americanus,  557. 

Terias  lisa,  69. 

Terina  minor,  413.  tenuifascia, 
412. 

Termes,  509.  flavipes,  15,  182. 
236.     lucifu^us,  509. 

Terphothrix,  474.  lanaria,  474, 
493.  568. 

Territelariae,  198. 

Terscsthes,  370.   torrens,  371. 

Tetracha,  293.    Carolina,  392. 

Tetragonoderus,  293. 

Tetramorium,  261. 

Tetranychus  telarius,  557. 

Tetnipriocera,  441. 

Tettiiridae,  14,  223. 

Tettigidoa  lateralis,  78.  poly- 
morpba,  78. 

Tettifrinae,  73. 

Tett'x,  223.  arenosus,  77.  cris- 
tatiis,  77.  cucullatus,  77.  graii- 
iilatus,  77.  ornatus,  77.  nigo8Us, 
77.     triangularis,  77. 

Thais  ruiuina,  70. 

Thamala  inarciana,  08. 

Thanuiocera,  454.   alhilinea,  454, 
4n9,  4!)3,  5f}8.      all)inotata,  469. 
coeruleifaj*cia,  4H9.      fumosa,  469. 

iiuhilata,  469.     pMllida.  4^i9. 

Thammitettix,  305,  30»}.  atro- 
uuct:itiis,30(».  iM'Ili,  306.  clitel- 
ariiis,  3()>{.  coqnolletti,  3<>6. 
decipions,  30<).  eburaius,  .306. 
fas(•iaticolii^,  306.  fitcliii.  306. 
tiavooapifatiis,  3()G.  geniinatus, 
306.      gilletti,   300.       keiinicotti. 
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306.  laetus,  306.  longiseta,  306. 
lurida,  307.  melanogaster,  306. 
montanus,  306.  semipunatus,306. 
smithii,  306.    siibaenea,  306,  307. 

Thanasimus  formicarius,  345. 

Thaptor,  441. 

Thecla,  33.    grunus,  196. 

Theclini,  32. 

Theraphosidae,  86. 

There  vidae,  180. 

Thinalmus,  441. 

Thorn  isidae,  210. 

Thripidae,  557. 

Thrixion,  329. 

Thyreonotus  pach>nnerus,  24. 

Thyreus  abbotil.  1*6,  149. 

Thysanoplera,  12, 13,  236,  510, 
547. 

Thj;8anura,  11, 12^  13,  27,  37. 

Tibicen  septendecim,  557. 

Tibiceninae,  406. 

TiUus,  441. 

Tinea  biselliella,   540.      pellio- 
nella,  541. 

Tineidae,  541. 

Tiueina,  209,  377,  405. 

Tiphia  inomata,  346. 

Tipula.  297,  546.     tritici,  140. 

Tipuiidae,  180,  255,  406,  546. 

Tolyp«  laricis,  129    velleda,  129. 

Tomocerus  plumbeus,  486. 

Tomognathus,  545. 

Tortricidia    flavula,   128,     145, 
146.     pallida,  146. 

Tortriciua,  209. 

Toxophora  virgata,  455. 

Trechus,  293. 

Trichius  eremicola,  171.     piger, 
93,  198.     scaber,  171. 

Trichodesma.  441. 

Trichopoda.  329. 

Trichoptera,  13,  153,  209,  233, 
254,539,541,547. 

Trichopterygidae,  238. 

Trichoptervx     parallolopipeda, 
322. 

Trirhostoma,  155, 

Tridactyliis,  442.       apicalis,  3. 
mimitus,  3.     terminalis,  3. 

Trigonogenius,  441. 

Trimerotropis  niaritima, 64. 

Trioditos  nui>,  455. 

Triphlops  insitiiosus.  557. 

Triptotricha  rutithorax,  283, 

Trochilium   fraxiiii,   109.     lug- 
ger i,  108,  109. 

Tro.K  nigritus,   171.       piilveru- 
lentus,  171. 

Truxalini,G2. 

Truxalis  bn;vicornis.  65. 

Trvpera  pomonclla,  557. 

'IVypetidae,  283. 

Tryphenis,  441. 

Trvpoxvlon,  553. 

Tuniaca  grL-^ea,  488,  493,  568. 
i;;n(>bilis,  489. 

Tvphlocyba,  54. 
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Typblocybidae,  34. 
TVphlocvbides,  14. 
Typhlocybini,  305. 


Udeopsvila  niters*  27. 
Utethei'su,  525.    bella,  127. 


Vanessa ,  223.  cardiii,  100. 
milberti.  16,  441.  urticae,  262, 
441. 

Velia,  510. 

VeHjia  Rvlvestris,  450.  west- 
wood  ii,  450. 

Vespidae,  545. 

Virapa  rad/.a,  107. 

Voliuella,  100. 


Westermannia  anchorita,  566, 
568. 

Xabea  bi punctata,  406. 

Xauthippus,  262,  266,  269.  817, 
318.  calthulus,  361.  corallipcs, 
•  318.  lateritius,  262.  361.  Icpru- 
sui«,  334.  neglectus,  63,  360.  par- 
dalinus,  333.  toltecus,  847.  vitel- 
liniis,  362.     za[>otccus.319. 

Xenospcckii,]21,140, 141. 

Xestobium  riifovillosum,  148. 
tcssellatum,  148. 

Xiphidiini,  150. 

Xiphid'um,  32,  113,  160,  219, 
233.  253,  254,  256,  458,  W2,  564. 
brevipcnne,  24.  ensiferuni,  24, 
234, 258,  497.    fasciatum,  24, 234. 


nemorale,  24.    sp.,  24.    strictuni, 
24. 

Xylographus,  441. 

Xvlopertha,  441. 

Xylophagidac,  180,  406. 

XvloiMJinus,  293. 

Xylota,  297. 

Zaitha782      fliiminea,  253,  5.0. 
Zcphyrus  pavo,  68. 
Zereiic  catenaria,  124. 
Zonitis,  346. 
Zoote,  380. 
Zopheriis,  198. 

Zophodiopsis  hyaenella,  888.  . 
Zygaena,  112.  cerasi,  122.    per- 
sicae,  122. 
Zygaeuidae,374. 
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